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At last a whole menu of programs to feed your PET at prices which knock the bottom 

out of traditional software costs. y 
Our 16 page catalogue lists nearly 130 programs from £3 to £50 (including VAT). S Be 
These cover Business Routines, Programming Aids to help you make the most of Fon 
your PET and some super games to play with it. Here are just a few examples. . Js 








TRY THESE PROGRAMS AT YOUR NEAREST PET DEALER All our prices include VAT. fo 
Addressbook £6 Estate Agent Pack£25 Microchess £14 Tax 78/79 £8 A Sot S 
6502 Assembler/Editor £25 Graphics Package £12 Music £10 VAT Pack £17.50) 7 8 3 
Astrology £10 Invoicing £20 Payroll £25 PEED oF 
Backgammon £8 Linear Programming £8 Percentage Costing £49.50 / od Ce SS 
Bridge Challenger £10 Linear Regression£5 —_—Pet Basic Tutorial £12 oS 

Civil War £7.50 Line Renumber £8 Sales Analysis £10 we 

Data File Handler £12 Mailing List £15 Statistics £7 


Discounted Cashflow £8 Merge £8 Stock Control £12 


For further details of these and the other 110 programs in Super Startrek £8 
our free catalogue, complete the coupon or call us today. 
We also accept credit card orders over the telephone. 


specialists in 
| personal computer 
7 programs, yy 


2-6 Vicarage Road, Edgbaston, Birmingham B15 3ES. f 
Tel: 021-454 5348 Telex: 339396. f * 


Petsoff A member of the ALT Computer Group, ai 
we 


PET is the trade mark of Commodore 





Se 
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KEYBOARD REVIEW 
A STAR is born? We look at the new touch keyboard from STAR DEVICES 


NASCOM PACKAGE | 
A home—brewed personal accounting program for the NASCOM 


LETTERS PAGE 
Your opinions expressed 


BASIC SERIES 


$100 VDU 
A memory mapped display for the $7100 bus 


. 5, ae, 


BITS, BYTES AND BAUDS 
This month we look at interrupts and their uses 


SURVEY 
of the available machines and the facts about them 


SOFTSPOT — AMBUSH 
A software version of the ETI games project 


SHOW REPORT 
We visit the WCE show in America 


DATA SHEET 
A new device for y 


PET PORT 
Harbouring a desire to prin 


OFTSPOT — HANGMAN ~ 
Calculator program that spells it out 


16K EXPANSIO! 
A versatile breadboard to give you back your memory 





AN APPLE 


|| club meets 





FIGHTS POVERTY > 


Seth Dryden, Our US Correspondent Reports: 


This is the story of two com— 
puters. One is a huge brute, the 
other is a dainty APPLE I|. The 
general purpose computer (GP) 
operated by International 
Computer Systems in Coral 
Gables, Florida processes all 
prices and available data from 
over 700 retail food outlets, 
both small and large, to de— 
termine where the best bargains 
can be found. 


The little APPLE Ii, on the 
other hand, is small enough to 
be transported around in the 
boot of a medium sized car. The 
APPLE’s job is to disseminate 
the information in the most 
attractive way in order to coerce 
the hoi—polloi into eating better 
quality meals, and hopefully 
cheaper ones into the bargain, 
The project is being managed by 
the Community Centre in Miami 
on behalf of the US govern— 
ment. The area which concerns 
the authorities most are the two 
counties of Dade and Broward. 
Both are reputed to have a large 
proportion of Spanish speaking 
citizens as well as a high pro— 
portion of elderly inhabitants, 
The data for the project is 
culled from the two main 
newspapers that serve the req— 
ion. The Fort Lauderdale News 
and the Miami Herald both 
carry up to 50 pages of food 
advertising a week, about 1,000 
items. The advertising covers 
seven main food chains, in— 
cluding Winn—Dixie, Grand 
Union and A—G Great Value, 
as well as 25 independant 
markets and nine food co— 
operatives. 


The GP computer has over 


85,000 food items stored in its 
data banks, and this is updated 


week by week. Firstly sale items 
are analysed and printouts given 
of special offer items at each 
outlet with pricing as the main 
comparison. A weekly menu is 
then prepared based on 500 
standard recipies. The next 
stage is a printout of the least 
expensive food item in all the 
categories. The final output 
is the production of a trend 
analysis to show whether the 
current prices are higher or 
lower than the previous week 
or indeed the previous time 


that the item was available. 
At this point the APPLE 
appears. Despite the main 
printouts being displayed at. 


main libraries and also dis— 
tributed through the mail free 
of charge there are still some 
areas 
minute reports. The APPLE can 
be used as a mobile terminal and 
is taken to shopping and high 
traffic areas along with its 
disk, printer and TV monitor 
to work on potential customers. 
As the least expensive items 
might not be shown to many 
people and soine of the menus 


devised may not of heard of the | 


APPLE is used to display 
digitized pictures of prepared 
meals, fruits and vegetables, The 
twin floppy disk system has a 
capacity of 116K and can run 


at up to 156K bits per second | 


allowing a vast data—base to be 
maintained. The storage capa— 
city allows for an index of 
vitamins, carbohydrates and the 
other nutritional factors from 


which the menu plans are 
formed, 
The computer is powered | 


directly from the car alternator 


as long as the engine is kept | 


running to charge the batteries. 





he eoliege and are 


| user groups. 


that need up—to—the— | 








| COMPUTER CLUB 


| | ROUND—UP 


A new computer club for those 
of you in the South London 
area has 


just been in contact 
with us, The club is known as 


S. E . London College in 
Brakespeare Road, Lewisham 
Way SE4. They will have access 

to the full technical support of 
in the 
process of setting up specialised 
The membership 
secretary, Hugh Gilhespie can be 
reached on 01—303—4968. The 
next meeting is on the 25th of 
April between 6.30 and 9.00pm. 








| We've recently heard of the| 
| formation of the Hull 


District TRS8O users group. The 
on the second 
Tuesday of each month, for 


| further details contact Frederick 


Brown, 421 Endicke Lane, Hull, 


| Yorkshire. If anyone else has 


plans to start a club please let us 


| know, and to any established 
groups please keep us posted on 
your activities. Write to Com — | 


puting Today, 25-27 Oxford 


| Street, London W1..._ 
An MK14 and SC/MP micro—| 
| processors user club is being 
| formed in the North London 





area. For further information 
please contact Mr. G. Phillips 


at 8 Poolsford Road, London. 
NWS, 





The East London ~ Amateur 


Computer Club held it's third 
| meeting recently. A TRS 80 and 
|a Nascom 1 were the main 


and | 


attractions and a short talk wes | 


given about each machine. 


_ Afterwards members were given 


the opportunity to discuss their 
own systems. Future meetings 


will include demonstrations by 
manufacturers and a members 
| only meeting at a local com— 
| puter shop. Anyone interested | 
'is welcome to come to the 
‘meeting room at the Harrow 
Green Library in Cathal! Rd., 
Leytonstone, between 7pm and 
10pm on the third Tuesday of 
the month. For more details 
| contact Jum Turner, 63 Millais 
| Rd., London E11. 


| We have heard ran the secret—| 
‘ary of the Bristol Computing| 
Club that they have now estab—| 
| lished a regular meeting on the 
third Wednesday of each month. 
Anyone interested in obtaining 
further 
-eontact the Chairman, Mr. L.| 
Wallace: at the Dag Saeed add— 





information shouid 


ress: 6 Kilbey 


= 


| , Road 
fi Farm Jcigie” , Bristol. Bs18- OH 


386 an SAE to assist 


SELMIC (South Esst London} 
| Micro—computer Club) and will 
| meet on the third Wednesday of 
gach month. The venue is the 


| used 


4 of Calne, 


NASCOM ADD-ONS 


A range of accessories has been 
announced for the NASCOM 
by Jeff Wayne Music (Elect— 
ronics) Ltd. The currently avai— 
lable units are a graphics kit 
which plugs into the charact— 
er generator socket on the 
NASCOM and then forms the 
interface throwgh which the 
other units may connect. These 
are a 1K programmable araphi— 
cs board complete with colour 
TV video matrix, D to A and a 
video modulator. The PAL 
encoded output may be conne— 
cted to the aerial socket of a 
TV. A second channel input 
may be used to provide sound 
from the TV's own speaker, 
This sound input may be driv— 
en from another accessory, a 
programmable sound effects 
generator. This can also be 
to control an external 
synthesiser, Further product 
shortly to become available 
will include a programmable 
CRT controller. This will fea— 
ture memory mapping, up to 8 
pages of 2K characters and 
a light pen option. Also on 
future release will be a house 
controller/monitor, featuring 
a real time clock display, the 
facility to drive up to 4 solid 
State relays directly and two 
D to A converters. This unit 
will be supplied as a self con— 
tained system with the poss— 
ibility of connecting to a 
central processor. Another very 
useful goodie that the firm offer 
are Machine Code programming 
sheets . These are supplied in A4 
pads of 100 at £1.75 each. 





SERIAL CONVERTER 


A low—cost V24/20 mA con— 
verter has been announced by 
Shade (Computer Services) Ltd 
Wiltshire. The unit 
allows V24 devices to be driven 
from 20 mA or vice—versa. Data 
rates of up to 9600 Baud can be 
handled by the device which 
is available as a free standing 
unit or as an 8 channel rack— 
mounted unit. Shade may be 
contacted on Calne 815757. 





GEC EXPAND IN 
VIEWDATA MARKET 


GEC Computers will have sup— 
plied over £10M worth of 4000 
series machines for Viewdata 
useage both at home and abroad 
In the year ending 31st March, 
The British Post Office has 
expanded its system from 5 to 
31 4000 series computers to be 
used on the Prestel system. 
Foreign orders include West 
Germany, Switzerland, Holland 
| and Hong Kong, all of which are 
setting up Viewdata systems, 
both private and public. 
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FERRANTI FOR IBA 
REMOTE CONTROL 


Ferranti Computer Systems 
have won a £%M_ contract 
with the IBA to supply four 
Remote Control and Super— 
visory Systems. These will 
enable remote operation of 
unattended transmitter sites in 
Yorkshire, South Wales, Central 
Scotland and Croydon. Each 
region will be equipped with 
dual Argus 700G minicomputers 
semiconductor memory, and 
cartridge disk backing store. 
Specially designed master stat— 
ions will interface with the 
existing telemetry control sys— 
tems. The units will be able 
to monitor equipment and ass— 
ume remote control when nec— 
essary. A further feature is 
thet they will be able to pass 
information to maintainance 
bases should remedial action 
be required. 


VIEWDATA ON 6800 


A new 6800 based computer 
system has been announced, 
but this one has one rather 
special feature that makes it 
stand out in the field. The 


system is called TECS and has 
been announced by a Liverpool 
based firm, Technalogics. The 
outstanding feature is that it is 
designed around the Teletext 
system and thus not only does 
your TV act as the display for 


‘THE TOTAL SOLUTION FROM 


ALMARC 


OF COURSE! 


the computer but also as a fully 
decoding Teletext system. It 
caters for all the latest addit— 
ions such as double height and 
background colour. The CPU 
will also run a resident mini— 
BASIC and this has access to 








Now Almarc & Vector Graphic offer the complete solution to your computing 
needs for £2300.00" The Vector MZ needs only the addition of a V.0.U. and 
it's ready to go. Completely assembled and fully tested, the Vector MZ offers 
the foliowing features as standard — 


5-100 bus 

4 MHz Z80A processor 

158 instructions 

Two quad density Micropolis floppies — over 630k bytes on line 
Serial port 

Two parallel ports 

12K prom/ram board with extended monitor 

Extended disc Basic 


Simply connect wour peripherals (Elbit V D.Us & Centronics printers re 


available from Almarc) and you re up and running and, because the MZ uses J 


the S-100 bus, you can plua in a massive range of add-on units 


STOP PRESS: 48K Internal RAM Standard | 


and CPM now available 


| Ring or write for a demonstration to — 


ALMARC DATA SYSTEMS LTD. 


29 Chesterfield Drive 
Burton Joyce, Nottingham 
Tal: O602 248565 


“Discount terms available 
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the full Teletext character and 
graphics set. We will review the 
machine in greater detail in 
next months issue. The cost of 
a minimal system is expected 
to be around £450 but kit 
versions will be available. 


The 
great 
RAM 
sale 


The Nascom system offers major expansion at sale 
prices, To give you as much choice as possible we offer 
RAM boards in three configurations to accommodate 
up to 16 memory !Cs of either MK4027 or MK4116, 





all socketed. 
The memory board kit options are: 
BK £85.00 
16K £140.00 
32K £200.00 


Boards will also accommodate up to four EPROMS of 
type 2708 at £10.50 plus VAT each. And if you wish 
to upgrade 16K to 32K it will only cost you an 
additional £70, 

Memory boards plug straight into a NASBUS and an 
edge connector is included for this. All boards must 
be used in conjunction with the butter board which, 
like the memory boards, is available in kit form 
ex-stock from approved Nascom distributors, 

121 High Street, 
Berkhampsted, 
rerts, 

Tel: (04427) 74343 





| Nascom Microcomputers 


EXHIBITION NEWS 


Computermarket '79 is touring 
the country at the moment and 
will be in London at the 
Bloomsbury Centre 3—5 April. 
Previous venues are Glasgow, 
Birmingham and Manchester. 
The exhibition is open FREE 
to all business people over 








MARCON 1TO SUPPLY 


VOICE RESPONSE TO] 
THE CAA 


A ‘new automatic Voice an 








ADD-ON FOR PET 
NEW KEYBOARD 


F 


| An add—on keyboard has been 


announced by Northend Office 
Supplies Co of Essex which can 
be used with the PET. This is a 
standard keyboard with the 


EWS 


HIGH QUALITY 
DAISY PRINTER 


The latest Qume ‘Daisy—wheel' 
printer is now being brought 
into the country by Facit 
Addo Ltd., of Rochester.A 
regional dealership network is 
being set up to provide a full 
service to the purchaser on a 
country wide basis. The new 
model, the Sprint 5, is available 
as a terminal or as just a printer 
at prices from £2,150. Baud 
rates of 110 to 1200 are avail— 
able along with a variety of 
interface options. The printer 
can be used under software 
control providing for bi-— 
directional printing end variable 
pitch with proportional spacing. 
There is a wide range of type— 
faces available to cover most 
applications from scientific to 
smal! business use. 


addition of the six control keys 
and sits in front of a PET. The 
unit works in parallel with the 
built—in keys so that you can 
now type fast and still use the 
graphics when you want. The 
price for a cased model is 
£89.50 but it is available as a 
“naked” unit for £69.50. 










18. For further information 
contact the organisers on 
01—437—4187... 


the Volmet system. The service 
supplies an up to date weather 
report for pilots from data 
which is received at the Civil 
| Aviation Communications | 
ing Conference and Exhibition | Center at Heathrow Airport. 
is being held at the Wembley | The data is received by Telex] 
Conference Centre from 10—13 | every half-hour and the new] 
July this year. Claimed to be | system will decode and use the 
the only one of its kind this information to control a data 







An International Word Process— 







side of the sea it is intended to 
provide a showcase of available 
equipment and there will be a 
series of half day seminars to 
introduce people to the ideas. 
For further information contact 
Online Conferences 


Ltd... on | 








on up to four frequencies on} 
8 continuous basis. Further 
applications for this type of 
psig include eng time— 








The long awaited COMPU— | 80 

COLOR Ii personal computer 

has at last come to these shores. COLUMN 
Abacus Computers Ltd., will | PRINTER 





be distributing it and dealerships 
have been arranged with Byte 
shop and Trans—Am. The 
Model 3 is supplied with a 13" 
3 colour VDU, 72 keyboard, 
built—in mini—floppy and 8K of 
user RAM. The machine has 
been considerably tidied—up in 
appearance since we last saw it 
and now includes 16K extended 
disk BASIC, 51.2K bytes per 
side of disk and the VDU now 
handles 32 lines of 64 charac— 
ters. The price of this little lot 
is £1,390 and you get a floppy 
containing programs thrown in 


An 80 column bi—directional 


| printer is being marketed by 


Dataplus of Cheltenham. It can 
be supplied with full electronics 
to accept a parallel or serial 
ASCII coded input and can 
run at speeds of 100 cps. A 
dot matrix head is used, either 
5x7 or 9x7, and the paper can 
be friction or tractor fed. A 
special condensed 7x7 matrix 
head is also available to increase 
to capacity to 96 columns, The 
ribbon is supplied in a cartridge 


as well. If you want expansion | so you don’t get messy fingers. 
(who doesn't) 16 and 32K | The cost of the basic model is 
versions are available along | around the £250 mark which 


with 101 and 117 key expanded 


keyboards. 
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compares very favourably with 
the currently available models. 


AUNIGIERITIN] 


COMPUTER SYSTEMS LIMITED 





A fully compatible terminal when used with a keyboard and 


domestic TV (or monitor), that can replace any serial terminal 

for a fraction of the cost. 

Apart from the regular features that most VDUs have, the 

1648 can perform the following; 

* Fully controllable cursor. 

* Generates 16 lines of 44/48 (selectable) characters in both 
upper and lower case with any keyboard, even those 
without an ‘alpha’ facility. 

* Break and repeat also provided. 

* RS232 and full current loop I/O provided. 

* Full control character decoding — selectable by the user to 
perform cursor movements, bell, page clear, and for 
switching any other peripherals with suitable interfacing. 

* 10 switchable Baud rates. 


All VDUs are supplied with an A4 size ring binder contain- 
ing 50 pages of comprehensive manual with large A3 fold- 
out Circuit Diagram and Component layout. Details of graph- 
ics, and other applications are also included. 

COMING SOON! 
We shall be announcing soon the details of our Professional 
Keyboard available in both kit and ready built versions, with 
a numeric pad option. Reed keys are used exclusively, it is 
therefore exceptionally reliable and robust. 
Other products to be announced are: 
* Z80 based single-board microcomputer. 


ware to control its functions — also Teletext compatible, 
* Add-on » modem, for cassette interfacing. 
TANGERINE COMPUTER SYSTEMS LIMITED CT 
_] Further information. 


* 6800 based single-board microcomputer. 

* &CRTController,an economy VDU module using soft- 
with full graphics. 

* Add-on Graphics module for the 1648. 

* Add-on Hex Keypad, for machine coding. | eRe 

* Prom Programmer. can | | 

* Complete monitor-less terminal. 

a oe oe 
IRivermill Lodge, London Road, St. Ives, Huntingdon, PE17 
4BR. Tel: 0480 65666. | 
Please send the following, | 
1648 VDU Kit at £129.50 inc. pp + VAT £10.36. | 
(} 1648 VDU Built and tested at £154.50 inc. pp + VAT | 


£12.36 
Bier Ry ov cena och vp niceeCenone gemeies ce eC O NN Kas ’ 
rately yo Go easing ere Merc are eo Ere ep rer ie eae 


RECUR NBER IE ER UENIR CSI VON 5 us evn uc cial + ain cecoearete op, sibidtr miwem ere a nece ele 
Home telephone: ..........++06: eee is casceaaee sree i 
| enclose a cheque No:............ for the sum of ......... | 
Ney Sa INC VAT. | 
Signature:..... NOPE RO TES AP ERE Rn nO | 


Overseas customers should send a bank draft on a London 
Bank. Include sufficient postage for air/surface mail for 1:3 | 


UA ee 
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LOW COST R.F. MODULATOR 
Only £ 2.— 


includes p.&p.! 


Converts ordinary T.V. into Video-Monitor. Use it for 
computing or video-games. This board has a special 
Video-IC and is easy to build (len minutes). No spe- 
cial adjustments, works always Tuning by turning § 
potentiometer 

Low Power 5 volt. Kit includes all parts, epoxy p.c 
board and assembly instructions written in English 
How to order: Send your order and remittance to the address below. Or, send us 
your undersigned Barclays or Eurocheque for a value of £2. 


Address to: Musicprint Computer Products B.V. 































P.O. BOX 410 
| Your video R.F. Modulator will be | 
SANA AORINOHUEH af shipped the same day we receive 


THE NETHERLANDS your order 


dealer inguiries invited 


LOW COST CASSETTE INTERFACE 
includes p.&p.! Only E 8.75 


Convert your cassette-recomder into a digitairecor 
der, Easy to build, no adjustments’ Uses Kansas 





City Standard. High speed. til! 1200 Baud. Full Du 
plex, which means thal you can (if neccessary) use 
the interface with 2 cassetterecorders al one time 
Audio in- and outputs connects directly to cassette 
recorder. Data in- en oulputs are TTL. compatible 
Low Power. only 5 volt needed. Kit includes all 
parts, heavy epoxy pc board with edge connector 
and clearly written manual in English. Board also 
available assembled and tested for £ 11,75 incl 
p.&p 


How to order: Send is your Barclays, Eurocheque or other remittance in an 
envelope, put your name in capitals on the back. Kit £8.75 includes P&P. 
Assembled and tested (guaranteed for 90 days) £11.75 incl. P&P, Send your order 
to: M Computer Products b.v., P.O. Box 410, ARKELSE ONDERWEG 31, 
4200 AK GORINCHEM, THE NETHERLANDS. Phone 010-31 18 30-24693. Your 
Sennen mAPTEROn EN Ee ahigpncl Wis anne May Wea facets your & order. 


ry, dealer inquiries invited 


Computer standard 





| Computers require a reliable and even power supply. 

| The redesigned and uprated Nascom 3A PSU meets 
these requirements. Its output voltages are +5V 3A; | 
+12V 1A; —12V 1A; —5V 1A. And are sufficient to 
drive the Nascom—1, buffer board and up to 32K of | 
RAM, It has LED displays on all the outputs and will 
fit into the Nascom frame to be announced soon. 

Price of PSU kit—£24.50 plus VAT. 

A buffer board kit with edge connectors suitable for 
the NASBUS and with edge connectors and inter- 
connectors to attach directly to the Nascom—1 is | 
available at £25.00 plus VAT. | 


é% mM anal 


Berkhampsted, 
Herts. 
: Nascom Microcomputers 


Tel: (04427) 74343 





ELECTRONIC SERVICING LTD. 


WANTED 


Good Homes for Intelligent Pets 
= 


PET 2001 ‘Computer 


£550 plus VAT 





This unbelievably versatile, compact, 
portable and self-contained unit has 
many varied applications and offers 
tremendous benefits in the worlds of 


@ BUSINESS and COMMERCE: 
Can be used efficiently for Trend Analysis: 
stock Control - Payroll - Invoicing - 
Inventory Control, etc. 


@ SCIENCE and INDUSTRY: 
The ‘PET’ has a comprehensive set of 
scientific functions useful to scientists, 
engineers and industry. 

@ EDUCATION: An ideal tool for 
teaching and it can be used to keep 
records, exam results, attendance 
figures, etc. 

@® ENTERTAINMENT: Games 
including Backgammon, Noughts and 
Crosses, Pontoon, Black Jack and Moon 
Landing 


PET COMPATIBLE 
DUAL FLOPPY DISC 
NOW AVAILABLE 


We have six years’ experience in 
servicing electronic calculators, mini- 
computers in S.E. England. 24-hour 
service contract available at £69-50 per 


annum. Credit and leasing terms available. 


For full details and demonstration 
contact Peter Watts... Now! 


PHTALECL 
ELECTRONIC SERVICING LTD 


(Authorised Commodore Pet Dealer) Specialists in 
Electronic Servicing, Programming, Electronic Design 
and Prototype Manufacture 

33 PORTUGAL ROAD, WOKING, 
SURREY GU21 5JE. 


Tel: Woking (04862) 69032/68497 








CORKERS 
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STAR Star 


Devices 
DEVICES Limited 


Low cost ASC II Encoded 
Capacitive 
Touch Keyboard 


now with improved sensitivity 


£37.50 


including V.A.T., post and packing. 
As supplied to many Government departments, 
colleges and industry. 





The Standard Unit Offers: — 


7-bit parallel ASCII encoded output. 
Positive and negative strobe edges. 

All code outputs will drive 4 TT loads. 
LEDs to show code of selected character. 
Audio feedback with volume/tone control. 
Adjustable output character rate. 
Touch-pad sensitivity control. 

Sensitivity control. 

Auto-character repeat. 

Automatic scan facility. 

Requires 5 volts at only 200mA. 
Gold-plated edge connector provided. 
Rugged low-profile case. 

Assembled, tested and burnt-in. 
6-month guarantee. 

All 128-character ASCII set. 
Comprehensive Handbook supplied. 


+4 +O 44 +++ +H + HH HH 


Low-cost optional extras include 

* Serial RS232 * Baud rate and + 12V generator 

* Parity check bit * On-board 5V regulator 

* 20mAcurrentloop * 30V open collector output 
active high or low 

For further details please write to: — 


STAR DEVICES LTD., 
P.O. BOX 21, 
NEWBURY, 
BERKSHIRE. 
0635-68020 


OEM and Custom design inquiries welcome. 
Overseas distributors wanted. 


~~ 
ones: 
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"MERCURY 


Basic system prices start from £650 
(+VAT). Contact Mr. Seton at P. & R. Test 
at Maidon (0621) 57440 for further infor- 
mation. 


P. & R. Test announce the ‘‘Mercury’’ microcomputer, for 
home and office use: based on the advanced Z.80 CPU 
chip, in conjunction with the well-proven IBM Golfball 
printer and a solid-state keyboard, the basic system comes 
with 2K or ROM containing the Monitor and |/0O routines, 
1K of user RAM, 1 1K PROM sockets which will accept 
Tiny Basic, and 2 serial interfaces — it is intended that one 
of these be used to interface to an external line (20 mA loop, 
or EIA levels) and the other to a cassette recorder, though 
this assignment can be changed by the user. System 
expansion options include 2 VDU, which is memory 
mapped on 1K of RAM and requires only a small-screen TV 
or monitor (also allowaing the RAM to be used as normal 
memory by turning the VDU ‘‘off’’), memory expansion 
from 4 to 32K of dynamic RAM, an Editor/Assembler 
(ZEAP) using 3.5K of RAM, a high-level language (8K 
BASIC) on a ROM board, and a floating-point processor. 
Also under development are a speech synthesiser, a floppy 
disc system, a low-cost 100Mbyte disc drive and controller, 
and a Teletext/colour graphics processor. 


P. & R. TEST announce the Mercury 
Microcomputer for home and office use. 





Written for the Nascom 


Among the programs written to run on the Nascom—1 
and available now are: 


ICL Dataskil Letter Editor 
This software provides a comprehensive set of data 
operations. Text can be input, displayed, edited, 
stored on tape, retrieved and further amended. 
Control functions include cursor, character, word, line, 
scrolling, tabbing, tape store and retrieve, text 
printing. All in less than 2K byte plus workspace 
for up to almost two full screens. Price on 
2 x 2708 EPROM £70 plus VAT. 


TINY BASIC 
A 2K BASIC Interpreter in 2x2708 EPROM. Normal! 
commands: 1—32767 MSL/single array/arithmetic 
constant/ <>=2=¢ /strings valid in PRINT/supplied 
with user manual/additional three level keyboard 
control/compatible with NASBUG and B.Bug Price 
£25 Plus VAT, 
An extended version of the above is our SUPER TINY 
BASIC which has all the TINY BASIC functions plus 
full editing features and additional operator 
command. Price in 3x2708 EPROM £35 plus VAT. 


ZEAP 
An editor assembler which runs under NASBUG and 
provides the powerful advantages of writing programs 
in Z80 assembly language instead of directly in machine 
code. Uses less than 3K bytes of memory and is 
supplied on cassette priced £30 plus VAT, 


121 High Street, 
Berkhamsted, 
Herts. 

Tel: (04427) 74343 


Nascom Microcomputers 
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The interior view of the keyboard unit. The audio bleeper can be seen at the top right, and below it are the adjustment pots used in 


the setting up procedeure. The edge connector at the top right is supplied with the unit. The LED’ 


very useful for setting up the unit. 


s display the ASCI! code sent by the keyboard, 





new low cost ASCII keyboard has recently been ann— 
A ounced by STAR DEVICES of Newbury. The unit is 

supplied ready built and features a 128 pad capac— 
itive touch keyboard. In its basic form the unit provides a 
seven bit parallel output at TTL levels with both positive and 
negative strobe. We decided to take a closer look at this 
device to see how it compares with the more conventional 
keyswitch type of peripheral, at £37.50 it is about half the 
price of a standard unit. 





Getting The Feel. 


As the unit is touch sensitive we followed the setting—up 
instructions given in the comprehensive instruction manual 
very carefully. To facilitate the setting up an audio tone is 
produced each time a key is registered as being struck, with 
the code corresponding to this key being displayed on a 
row of LED’s mounted at the top right (see photo 1). 

By using both of these facilities the keyboard may be 
rapidly adjusted for personal touch by means of two small 
pots mounted at the top left of the unit. These control the 
sensitivity of the pads and the rate at which the character 
is accepted. By keeping one’s finger on the pad an auto— 
repeat occurs, thus the rate should be adjusted so that a 
reasonable delay is incurred or else double characters will 
be sent. 


How It Handles. 


To prevent the loss of any facilities al! the ACSI! codes have 
a dedicated pad 128 of them. This means that you have both 
an upper and lower case QWERTY !/ayout with a separate 
numeric pad, The other standard characters such as .,+ etc 
are distributed around the keyboard area along with the 
control keys such as FF for Form Feed (Contro! L). 

All these control keys are documented in the back of 
the handbook along with the rest of the ASCII set, a very 
useful list to have. With all these pads on the keyboard, 
clearly labelled though they are, it takes quite a bit of 
practice to type with much more than two fingers, although 
it is much better than the old pet keyboard. Dirt on the 
keys, or moisture, does not seem to cause false triggering but 
it can cause difficulty in getting a trigger from the key. The 
manufacturers supply a rubber for cleaning the keys with and 
this solves the problem. 


Connecting Up To The World 


As the basic model the keyboard comes with a 7 bit parallel 
interface at TTL levels and a strobe, both positive and 
negative phases are available. The strobe signal goes high 
when valid data is present for the length determined by the 
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data rate pot. This simple output should be easily inter— 
faced with any parallel input port. An optional parity bit 
is available to give the full 8 bit code. 


Keeping Your Options Open 


The number of options offered for this keyboard mean that 
you should have no trouble at all fitting it into any system. 
Various serial interfaces are available, RS232, V24 and 
20 mA current loop, (for those confused between these 
see our up—Ccoming article.) As each of the above requires 
= clock an internal Baud rate generator is available as is 
on—board voltage regulation. For the parallel interface an 
on—board 5 V regulator is available along with active low 


outputs. 

A further option is a 30 V open collector output 
available in either active high or low. If you can’t interface | 
to one of these options then you must have a very odd 
device indeed! One rather interesting feature supplied as 
standard, but optionally connected, is a patch on the rear 
edge connector which sends each ASCII character twice then 
sends the next twice, e.g.. aabbcc etc., very useful for testing | 
interfaces among other things. 


What Goes On Inside 


We had a careful look inside our unit, they are supplied 
sealed and you invalidate the warranty if you open it, which 
was supplied open. As you can see from the photo it is 


A close up of the actual keypads revealing the clear labels which are actually etched as part of the PCB. The whole surface is tinned 


to give a long trouble—free life. 
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GET THE EASE AND SIMPLICITY OF 


TINY BASIC LEVELA 


fairly simple. There are only 7 TTL chips in the basic model, 
the blank areas seen in the internal picture (photo2) are for 


| the various options. 


The designer is in the process of obtaining a patent for 
the circuitry and so we are not at liberty to disclose the 
actual workings but suffice to say that the basic idea is very 
simple and very effective. The use of standard TTL should 


| give good reliability to the unit at not too unreasonable a 


current consumption, 200 mA. 






| The opened unit, revealing the double sided PCB which acts 


as the keyboard as well as carrying the necessary circuitry. The spare 


| IC positions are for holding the variety of options available. 
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BASIC for YOUR’ 


NASCOM! 
PROGRAMMING IN BASIC WITH... 


No extra memory needed on any NASCOM|! 
Fitted in 2 minutes in place of your existing 
PROM(s). 

Integer arithmetic +, —, x, =, << <S, >, >>, <>, 

Fast Execution Time. 

Keyboard pause and interrupt. 
Abbreviated commands allow economical use of 
your memory and include... 

LET; PRINT; IF; GOSUB; RETURN; REM; STOP; 
RND; GOTO; INPUT; RAM; SAVE; LIST; NEW; 
RUN; ABS. 


TINY BASIC LEVEL B with enhanced features runs 
on systems with extra memory and has all the com- 
mands above PLUS... 
PEEI; POKE: CALL; LOAD; DUMP; FOR; NEXT; 
STEP; IN; OUT. Making this the most powerful 2K 
Basic available for the Nascom. 
LEVEL A or Bin two 2708 PROMS £21.50 inc. 
LEVEL EB on cassette £7.50.SUPERSTARTREK 
using Level B for 8K Nascoms £4.50. 
Documentation included. Specify monitor used. 
CC SOFT 
83 Lonafield St., London SW18 

Tel. 01-870 4891 (anytime) 

Callers by appointment 




















STAR KEYBOARD REVIEW 


Summary 


This keyboard should provide a very reasonable low—cost 
alternative to a standard key—switch type and can be easily 
interfaced to any system. Further advantage is obtained by 
having all the ASCII codes available on a single pad, often 

the CONTROL key is not supplied as a standard on com—| 
mercial units. The only slight disadvantages are the key 
layout which takes a little time to get used to and the fact 
that fast typing is rather difficult although the two—key 
rollover does help. All in all a useful piece of equipment at 

a reasonable price, and British to boot. | 
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Z80 Microcomputer kit 


Undoubtedly the finest value for money 
kit available anywhere. Fully socketed. 


INTERFACE FOR: 
TV (UHF) 
TV Monitor 
Cassette 
Teletype 
32k Ram expansion board 













May be seen working 
9a.m.-5 p.m. Mon.-Fri. 





Callers welcome 


Price £165.00 + VAT (8%) 
Now in stock: 8K RAM, 16K RAM, 32K RAM, BUFFER 
BOARDS, 3K SUPER TINY BASIC ZEAP ASSEMBLER, 
MINI-MOTHER BOARDS. 


STRATHAND 












Callers welcome Callers welcome 
he oy = 7 






* 44 ST. ANDREW'S SQ. (a 
GLASGOW G1 5PL | 
041-552 6731 









Tel. order welcome with Access and Barclaycard 


QUARTZ LCD 
5 Function 


Hours mins., secs., 
marth, date, auto 
r, back-light, 


Guaranteed same 
dey despatch. 
Jery slim, only 


Srmm thick, 





“QUARTZ LCD 


ALARM 7 Function 


+ours, mins., Secs., 
day, date, alpha day, 
back-light, auto 
calendar, 

Adjustable stainless 
steel bracelet. 

Onty 9mm thick. 


£18.65 


Guaranteed same day 
despatch. 


Chronograph 


6 digit, 11 function. 
Hours, MInSs., S@C5: 
1/100, 1/10 secs., 






SOLAR QUARTZ LCD 


QUARTZ LCD 


|| 7 Function 


Hours, Mins., $@cs., 
month, date, auto 
calendar, back- 
light, seconds 
STOP WATCH. 


£9.65 


Guaranteed same 
day despatch. 


Very slim, only 
6mm thick, 


Conitant LOD dinplay of 
Pours and mrunutes, plus 
optional joconds oF 
Gate citplay, Ott day 
of the week and arm/pm 
Paice on 

Perpetual cilentiar. day 
Gute. mManth avd year 
24 hour alarm with on/ 
oft indecatioen 

1/10 second chrono: 
graph measuring nei, 
lap and first and ywoand 
ace wine. 

Cua! time zone facility 
magnet tagit 

Qrhy Bren thick 


£24.65 


month, day and date, 
24 hour Alarm, 12 





QUARTZ LCD Alarm 
Chronograph with Dual 
Time Zone Facility 





| SEIKO Alarm Chrono | 
| LCD, hours, mins., 
| gecs., day of week, 


hour chronograph, «(i 


QUARTZ LCD 


11 Function’ stim cxrono 


6 digit, 17 functions. 
Hours, mins., secs,, day, 
date, day of week. 
1/100th, 1/10th, seecs., 
{OM secs., mins. 

Split and lap modes, 


Back-lright, auto 
calendar. Only 8mm 
thick. 

Stainless steel bracelet 
and back, 

Adjustable bracelet. 


Metac Price 


£12.65 | Thousands sold! 


Guaranteed same day despatch. 


Gonsiant LOD duplay of 
hours and minutes plus 
optional seconch: or 
date duplay, plus day 
othe week and am/pm 
InGaN 

Perpetual calendar, day 
date, month and year 
24 hour alarm with on! 
otf incheatian 

110 secend chrono 
(apn measuring net 
ap and fret and wecond 
ece tees 

ual terme rome facility 
might leght 

Qnty Grom threk 


£27.65 


SEIKO Chronogr 


LCD, hours, mins., 
secs., day af week, 
month, day, date, 
12 hour chrono- 

graph, 1/10th secs. 


SOLAR QUARTZ LCD 
Chronograph withAlarm 


Time Zone Facility 





M3 }\ 









QUARTZ LCD 


ALARM 6 Funetion 


Hours, mins., 5eCS., 
month, date, back 
light, 24 hour 
ALARM. 
Adjustable stainiess 
steel bracelet. 

Only 9mm thick. 


£12.65 


Guaranteed same 
day despatch. 


QUARTZ LCD 
Alarm Chrono 


22 function, 6 digit. 
Hours, mMins,, $@cs., 
date, day of week, 
stopwatch, split time, yy 
alarm, second watch '¥ 


- (dual time), back- 
PE light. 


FRONT BUTTON } Samii 


OPERATION. 


£22.65 


Guatanieed tame 
day despatch 


METAC PRICE 


5 Function 
Genuine Solar 


Solar pane! with 
battery back-up. 


SOLAR QUARTZ LCD | 











- . 
| 2 = 
: a 

































mins. 1/10th secs., and and lap-time. | Back light and auto 
Split and lap lap time. Back light, | Back light, stainless |} calendar. 
modules. stainless steel, steel water resistant, [ Hours, Mmins., Secs., 
Auto calendar and HARDLEX agiass. HARDLEX glass. day, date. 


Powered from solar 
panel with battery 
back-up. 


£14.95 


List Price £85.00 
METAC PRICE 


£68.00 


bracelet, 


£9.95 


Guaranteed same 
day despatch. 


METAC PRICE 


£105.00 
















QUARTZ LCD 
Ladies Slim Bracelet 


5 function. 















DIGITAL 
LED CLOCK 


QUARTZ LCD 
Ladies 5 Function 


Only 25 x 20mm and 
6mm thick. 

5 function. Hours, 
mins, secs., day, date 
and back light and 
auto calendar. 
Elegant metal 
bracelet in silver or 
gold, 

State preference. 


| £9.95 


Guaranteed same day 
despatch. 


HANIMEX 
Electronic 
LED Alarm Clock 

















Hours, mins., s€cs., 
| day, date and back 
| light and auto 
calendar. 

Elegant metal 
bracelet in silver or 
gold. 

State preference. 


£15.95 


Guaranteed same day 
despatch. 





Automatic brightness control. Weekend 


Features and Specification: alarm cancel. 


Hour/minute di:lay. Large LED display with 
pom, and alarm on indicator. 24 Hours alarm with 
anvoltt gontrol, Display. Hashing tor power. loss 
intieation, Repeatable 8-minule noo Display 
brght/dim modes contrel, Sizer 5,15" woo" x 
236° (121mm x 11mm ® 60mm) 

Weight: 1.43 lbs (0.65 kg) 


£8.65 Thousands sold! 






Features and Specification 

Hour/minute display, Large LED display with 
p.m. and alarm onandicator 24 hours alarm with 
ar-ott control, Gainlay Hashing for power oss 
indicator. Repeatable O-minute snooze: Auta 
matic trightness control, Weekend alarm cancel 


£10.95 






HOW TO ORDER 
Payment can be made by sending cheque, postal order, Barclay, Access or American Express card 
numbers, Write your name, address and the order details clearly, enclose 30p for post and packing 
or the amount stated. We do not wait to clear your cheque before sending the goods so this will 
not delay delivery. All products carry 1 year quaranteee and full money back 10 day reassurance, 
Battery fitting service is available at our shops, All prices include VAT. 









Trade enquiries: Send for a complete list of trade prices — minimum order value £100, 

| Telephone Orders: Credit card customers can telephone orders direct to Daventry or Edgware Rd., 
24 hour phone service at both shops: 01-723 4752 03272-76545. 

‘ae | CALLERS WELCOME 

Shops open 9.30 - 6.00. 





Guaranteed same 
day despatch. 


Guaranteed same day 
despatch. 





South of England 
327 Edgware Road 
LONDON W.2 
Telephone: (01) 723 4753 


North & Midlands 
6/7 High Street, DAVENTRY 
Northamptonshire 
Telephone: 03272 76545 


ELECTRONICS 
& TIME CENTRES — 
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By Roger Bird: 


ming is to compile a program which fulfills an idea, 

incorporating as many facilities as possible within a 
given RAM space. One such idea was to create a program 
which would assist in the organisation of a personal budget. 
It was to contain ways of ensuring that forthcoming bills 
would be provided for and give an_ indication of 
it MUST remove the possibility of being able to make arith— 
metic errors. 
The idea was simple enough. The total outgoings would be 
split into groups. Those that could be covered by standing 
orders or budget accounts were, leaving only day to day 
running costs to deal with. Each account was analysed to 
determine its annual expenditure. This was divided by 12, 
thus giving a minimum monthly input requirement. 
A running budget of each account was to be kept by the 
computer and items could be credited or debited as requi— 
red. The resulting balances being stored on magnetic tape 
for future reference, and the all important money is being 
kept in a building society gaining interest and being with— 
drawn only when required. 


QO: of the challenges presented by computer program— 


The Program 

An explanation of the program will be brief as the listing 
and flowchart should be self explanatory. It is reccom— 
mended that the tape control relay be fitted as not only 
will it provide full automatic control under this program 
but will make life easier when running any load or dump 
routines. The program should be executed from address 
OC50 and this will arrange for the latest balance figures 
to be entered. When the balances have been entered an index 
is printed on the screen using the ‘print line and scroll’ 
technique. There are 7 lines and each contains the title of 
two accounts as shown in locations E00 to E68. There is 
nothing magic about the names except that they all have 
different starting letters, a fact which is exploited in locating 
the correct balance register. It should also be noted that 
where there are an odd number of titles the line is balanced 
with an additional stop command (E68). 

To enter the required account the initial letter is typed. This 
is recognised and in its ASCII form is used as the lowest 
significant byte of a table address. The table is contained in 
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A/L ACCOUNT 


ACCOMODATION 
INSURANCE 
ENTERTAINMENT 


Enter ‘,’ for Index ‘/’ for finished 





Figure 1. 





addresses OF41 to 59. If for example the A of A/L is typed 
the ASCII A (41) is used and the address OF 47 is interrog— 
ated. The contents (BD) are combined with the highest add— 
ress byte of OF to point to the register address, i.e. OFBD. 
The first location of this register contains another reference 
vector, in this case 45. This when combined with a highest 
byte value of OE points to the title address ‘A/L". This refer— 
ence back allows the titles whicti are expensive on RAM to 
be utilised as both index and account heading. 

Once the account has been selected the tabloid is printed, 
again using the ‘print and scroll’ technique. The format of 
the tabloid is shown in Fig 1. 

Once the tabloid is printed the lettering is added using mem— 
ory mapping methods and the current balance is read onto 
the screen from the register. 

Next the question is asked ‘CREDIT DEBIT OR INDEX ?’. 
if INDEX, it assumes that no changes are required and 
returns to the index routine for the next account. If CREDIT 
or DEBIT, the appropriate word is printed on the screen 
and address OF24 is set to either ‘add C with carry’ or 
‘subtract C with borrow’ thus initialising the arithmetic 
routines. 

The program now waits for further entries as follows:- 


Any letter This is printed in the item column and the 
CRT address stepped on. 
Any number This is considered as the unit pence figure. 


The existing item amount is shifted one place 
to the left and the unit pence figure inserted. 
Note that the decimal point is automatically 
aligned. It is therefore necessary to enter both 
the pounds and pence. 

B/S This will delete a whole line, both text and 
amount. The CRT will reset to the beginning 
of that same line. 

N/L This assumes that the entry is correct. The 

ammount is totalled to the balance which will 

be printed in the balance column. The CRT 
will be set to the beginning of the next line. 

Here the program recognises that all entries 

have been made. The CRT is cleared and the 

index reprinted. Only the current balance is 
retained in the registers. 


, (comma) 


COMPUTING TODAY — APRIL 1979 











| saon 
teeplete: LED an 
Tiare ase? Fiql 





fs rico 
| 
y 


) Oz 
) AS 209 





MOTE 
AY bale ih et te Jinn’ purge 
ed Owe and role gy 
AZ Su rable water 20s give If al 
if x 10m 
LEDT eric LEQ 
REED = Ideally gold 
SW1 © Toggle owiteh for guta/ oan 

ODA Anon 





Circuit for the NASCOM tape recorder automation. 





/ (slash) All entries have now been completed and the 
registers are ready for storage on the magnetic 


tape. 


The parameters of the program are a maximum register cap— 
acity of £8999.99 anda minimum of £-999.99. When print— 
ing the balance the program looks at the highest digit and 
tests for a 9. If a 9 is present it assumes the number to be 
negative. The balance is then converted in a tempory register 
from HEX negative numbers to decimal and is copied from 
there to the CRT. All the leading zeroes have been blanked 
except when the balance is less than £1. Then a Zero is put in 
the pounds column for aesthetic reasons. 


Program and Register Storage 

Long term storage jis achieved by using magnetic tape. 
Initially the program only locates OC50 to OF84. At the 
completion of an ‘update’ on pressing the ‘/' key the CRT 
states, ‘SWITCH TO REC AND UPDATE LOG’, “READY? 
TYPE YES’. When YES is typed the program looks for S and 
starts the tape running. The registers OF 85 to OFDF are then 
dumped onto the tape. This entry should be logged as A. 
When the program is next used the latest entry will be A, so 
on the completion of loading the tape will be standing at the 
end of the first recording of the registers. Thus the next 
dump should be logged as B etc. 


Special Features 

If you’ve studied the listing you are probably baffled by the 
addresses 0C71 and 0C74 to 76, as these appear to do noth— 
ing useful or call for an entry that does not exist. The expl— 
anation ? The NASBUG T2 does not, for some inexplicable 
reason, like having the load routines used in user programs. 
These locations have been designed to fool the monitor, and 
what's more the program won’t run without them. 


Program Changes 

Many personal computer owners will want to use their own 
account titles and this is catered for as long as they begin 
with different letters. What must be remembered is that the 
Table and the initial register vector MUST be changed 
accordingly. 
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REMOTE 
CONTROL 








Enter req’é sccount 


The main ledger index of accounts, from here you select the one 
that you wish to update. 
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The vehicle account after an update has been done, note the changed 
totals and final balance. 
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This program is designed to carry out the debit and credit 
functions on a personal ledger of 13 seperate accounts. 
The registers at the end of the program are dumped on 
completion of a series of entries and can be recovered seper— 
ately if required. This provides both continuity and error 
protection. Each page is handled seperately for debit and 
}credit entries requiring seperate access through the index. 
Decimal points are self—aligning and should not be entered, 


however it is always necessary to enter pence. Entries are 


labelled A—Z. 


EXECUTE FROM C50 


C50 EF “LOAD’ RST 40 
C51 1E 
C52 WHICH ENTRY? TEXT 
C5F 00 
C60 CD3E00 CALL CHIN 
C63 CD3B01 GALL CAT 
C66 D640 SUB 40 
C68 47 B,A 
C69 CD 4002 CALL CRLF 
C6C C5 ‘EQOA F* PUSH BC 
C6D CD7C03 CALL LOAD 
C70 Cl POP BC 
1C71 35 DEC (HL) 
(‘C72 10F8 DJNZ ‘LOAD 1’ 
C74 CD3E00 CALL CHIN 
PRINT INDEX 
|C77 EF 1E00 ‘INDEX’ RST 40 
C7A 11 DBO0B DE=0BDB 
C7D 21000E HL=0E00 
C80 CD350F CALL PRINT 1 
C83 0607 B=7 
C85 1E93 ‘INDEX 1’ E=93 
C87 CD340F CALL PRINT 
C8A 1E A2 E=A2 
'C8C CD 340F CALL PRINT 
C8F CD 4002 CALL CRLF 
C92 10F1 DJNZ ‘INDEX 1° 
}C94 EF 1F 1F 00 RST 40 
C98 1E 96 E=96 
|C9A CD 34 0F CALL PRINT 
C9D E5 PUSH HL 
CSE CD4002 CALL CRLF 


SELECT ACCOUNT AND PRINT HEADER 


CA1 CD3E 00 CALL CHIN 
CA4 6F [eA 
| CAS 24 INC H 
CAG 6E L, (HL) 
| CA7 ES PUSH HL 
CA8 D9 EXX 
CAS E1 POP HL 
| CAA 6E L , (HL) 
| CAB 25 DEC H 
CAC 11 DAOB DE=0BDA 
CAF CD 350F CALL PRINT 1 
/CB2 E1 POP HL 
CB3 CD 340F CALL PRINT 
16 


START 


LOAD REO'D 
ENTAY AND 
CONTINUE 









The flowchart for the 
program. It should be read 
in conjunction with 

the actual listing to give 

a better understanding 

of the operation. 






| SETCRT 
FOR NEW 
Lee 







SS 
“ DELETE 


<< 


¥ES 
PRINT 
IAS T LACT as 


PRINT | 
fie tw unr 
BALANCE ReMieTE AS 


SIGH OFF 
q 
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| ONE PLACE 


PRINT IN 
_ ITEM COLUMN 







CE) PRINT 
ENTRY 


PRINT TABLOID 


CD 5B OF 
CB9 0602 
CBB CD 76 OF 
CBE CD 5B OF 
CC1 O060C 
CC3 CD 76 OF 
11 5508 
CD 34 OF 
CCC 1E:6F 
CCE CD 34 0F 


PRINT BALANCE 


CD1 D9 
CD2 23 
CD3 11 EF 08 
CD6 CD DOOE 
CD9 D9 


‘DEBIT’,/(CREDIT’ OR ‘INDEX’ 


CDA 119008 
CDD 06 03 
CDF CD 34 0F 
10 FB 
CD 3E 00 
FE 49 
CE9 288C 
CEB FE 44 
CED 2006 
CEF 2E 93 
CF1 3E 99 
1808 

FE 43 
CF7 20EB 
CFQ 2E9A 
CFB 3E 89 
CFD 32 24 OF 
11 66 08 
CD 35 OF 
CD AC OE 


CONTROL 


DO9 211009 
DOC 112509 
DOF OE 40 
D111 ES 

D12 DS 

D13 
D16 
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‘DCI 1° 


‘DCI 2° 


‘DCI 3’ 


‘DCI 4° 


‘Gly 
«4 | iz 
(eu) 


‘CON 1° 





ASCOM PACKAGE 





END 
CALL LINE D2D EF RST 40 
B=2 D2E 1E 
CALL GRID 1 D2F SWITCH TO REC AND UPDATE LOG 
CALL LINE D49 iF 
B=0C D4A READY? TYPE YES 
CALL GRID 1 D5A 20 
DE=0855 D5B 00 
CALL PRINT D5C CD 3E 00 ‘END 1° CALL CHIN 
E=6F D5F CD 3B 01 CALL CRT 
CALL PRINT D62 FE 53 CP=53 
D64 20F6 JRNZ ‘END 1’ 
D66 CD 4002 CALL CRLF 
EXX D69 21850F HL=O0F85 
INC HL D6C 220C 0C ococ, HL 
DE=O08EF D6F 2E DF L=DF 
CALL BALANCE D71 220E0C OEOC, HL 
EXX D74 CDD103 CALL DUMP 
D77 EF RST 40 
D78 1E CLEAR CRT 
i D79 DONE TEXT 
sited D7D 1F SCROLL 
| YE T 
CALL PRINT “ti Teak 
lal ea D82 00 RTN 
CALL CHIN D83 76 HALT 
CP=49 
JRZ ‘INDEX’ 
CP=44 
JRNZ'DCI 3’ 
A=99 D84 FE3A CP=3A 
JR ‘DCI 4’ D86 3804 JRNC ‘ENT 1’ 
CP=43 D88 77 (HL),A 
JRNZ ‘DCI 2’ D89 23 INC HL 
L=9A D8A 1887 JRO-CT 3° 
A=89 D8C E1 ‘ENT 1° POP HL 
(F24),A D8D E5 PUSH HL 
DE=0866 D8E 13 INC DE 
CALL PRINT 1 D8F F5 PUSH AF 
CALL FAC D90 0603 B=3 
D92 1A ‘ENT 2° A, (DE) 
D93 77 (HL),A 
HL=0910 D94 23 INC HL 
DE=0925 p95 13 INC DE 
C=40 D96 10FA DJNZ ‘ENT 2’ 
PUSH HL 098 3E2E A=2E 
PUSH DE D9A 12 (DE),A 
CALL CHIN D9B 13 INC DE 
CP=2C D9C 1A A, (DE) 
JRNZ ‘CON 1° D9D 77 (HL),A 
POP HL D9E 23 INC HL 
POP HL DOF 23 INC HL 
JP 0C77 DAO 13 INC DE 
CP=1F DA1 1A A, (DE) 
JZ ODCO DA2 77 (HL),A 
CP=1D DA3 F1 POP AF 
JZ ODAQ DA4 12 (DE),A 
CP=2F DA5 D1 POP DE 
JRNZ ENTRY DA6 C3 120D JP ‘CT 2’ 
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BACKSPACE 
DAS D1 ‘B/S’ 


DB1 77 ‘B/S 1’ 


DB7 12 ‘B/S 2' 


DBC E1 


DEO CD DOOE 
DE3 D9 
DE4 C3110D 


DECIMAL POINT 


DE7 1B ‘DP’ 
DE8 3E 30 

DEA 12 

DEB 13 

DEC 3E 2E ‘DP 1° 
DED 12 

DEE C9 
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POP DE 
POP HL 
PUSH HL 
PUSH DE 
B=13 

A=20 
(HL),A 
INC HL 
DJNZ B/S 1 
B=7 
(DE),A 
INC DE 
DJNZ B/S 2 
POP DE 
POP HL 

JP 0D11 


CALL SUM 
DEC HL 
B=4 

CALL SUM 1 


EX DE/HL 

POP HL 

CALL BALANCE 
EXX 

JP 0D11 


DEC DE 
A=30 
(DE),A 
INC DE 
A=2E 
(DE),A 
RTN 


REFLECT 


DFO 7E "REF’ 
DF1 C630 

DF3 12 

DF4 2B 


DF5 13 "Rent. 


DF6 10 F8 
DF8 C9 


MESSAGES (Note that @ signifies the end of string, i.e. 00) 


E00 * LEDGER *@ 
EOB INSURANCE@ 
E15 CLOTHES@ 
E1D HOUSE@ 

E23 DOMESTIC@ 
E2C VEHICLE@ 
E34 PHONE@ 
E3A FEES@ 

E3F GIFTS@ 

E45 A/L@ 

E49 T.V@ 

E4D MEDICAL@ 
E55 WATER RATE@ 
E60 SAVINGS@ 
E68 @ 

E69 Enter req’d account@ 
E7D ACCOUNT@ 
E86 ITEM@ 

E8B BALANCE@ 
E93 Debit@ 

E99 Credit@ 

EA1 or Index?@ 
EAC EF (hex) 


EAD Enter , for index / for finished@ 


ECF C9(hex) 


BALANCE 


EDO E5 
ED1 7D ‘BI’ 


EE7 3EFA ‘B2’ 
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A, (HL) 
ADD 30 
(DE),A 
DEC HL 
INC DE 
DJNZ REF 
RTN 


PUSH HL 


JRNZ ‘B3’ 
POP HL 
PUSH HL 
PUSH DE 
B=06 
A=2D 
(DE), A 
EX DE/HL 
HL=0900 
PUSH HL 
A=FA 

EX DE/HL 
SUB (HL) 
DAA 

EX DE/HL 





NASCOM PACKAGE 





EED 3600 (HL)=00 TABLE 
EEF ED 6F RLD F41 BDOO8C9A 
EF1 23 INC HL F45 00 AF B6 93 
Efe 13 INC DE F49 850000 00 
EFS: 10 F2 DJNZ ‘B2’ F4D CB 0000 A8 
EFS E1 POP HL F51 0000D9 C4 
EF6 D1 POP DE F55 00 A1D200 
EF7 18D8 JR ‘B1' F59 0000 
EF9 0604 ‘B3’ B=4 
EFB 7E *B4’ A , (HL) LINE 
EFC FEOO CP=0 i 
EFE 200F JRNZ ‘BS’ F5B CD3C 02 ‘LINE’ CALL SPACE 
FOO 2B DEC HL F5E 062D ‘LINE 1° B=2D 
FO1 13 INC DE F60 3E3D A=3D 
FO2 10F7 DJNZ ‘B4’ F62 CD 3B 01 CALL CRT 
FO4 00 NOP F65 10FB DJNZ LINE 1 
FO5 CDE/ 0D CALL DP F67 C9 RTN 
FO8 0603 ‘B77’ B=3 
FOA CD F50D CALL REFLECT GRID | 
FOD 1808 JR ‘B6’ pT 
FOF CD FOOD BS’ CALL REFLECT F68 SE6C ‘GRID’ A=6C 
Fi2 CDECOD CALL DP 1 F6A 1E 8B E=8B 
Fi5 18 F1 JR ‘B7’ F6C 12 (DE),A 
F17 €1 ‘BG’ POP HL F6D 13 A3 E=A3 
F18 C9 RTN F6F 12 (DE),A 
F70 1E AD E=AD 
RiZ Tz (DE),A 
SUM Fis LEIBy E=B7 
F19 B7 ‘SUM’ ORA F75 12 (DE),A 
FIA 1A ‘SUM 1° A, (DE) F76 CD 4002 ‘GRID 1’ CALL CRLF 
F1B F5 PUSH AF F79 10ED JRNZ GRID 
FIC JE A, (HL) F7B C9 RTN 
FID D630 SUB 30 
FIF 3001 JRNC SUM 2 END OF PROGRAM LISTING 
F21 AF XOR A 
F22 AF ‘SUM 2° COA REGISTERS (Note: The first instruction is a title reference) | 
Ags oceae F85 OB 00 00 00 00 00 00 Insurance 
£95 27 DAA F8C 15000000 00 00 00 Clothes 
£26 EB EX HL/DE F93 1D000000 00 00 00 House | 
£27 3600 (HL)=0 F9A 23 00 00 00 00 00 00 Domestic 
E29 EDGF RLD FA1 2C 00 00 00 00 00 00 Vehicle 
FOR 2801 JRZ SUM 3 FA8 340000 00 00 00 00 Phone 
20 2 se Sp ne 
' i Gifts 
Sys a SUMS oe FBD 4500 00 00 00 00 00 A/L 
£30 2B DEC HL FC4 49000000 00 00 00 T.Ve 
£31 10E7 DJNZ SUM 1 FCB 4D 000000 00 00 00 Medical 
£33 C9 RTN FD2 55 00 00 00 00 00 00 Water Rate 
FD9 6000 00 00 00 00 00 Savings 
PRINT 
F34 23 ‘PRINT’ INC HL 
£35 7E ‘PRINT 1° A, (HL) NOTE: Instructions C71 and C74—76 are necessary to over— 
F36 FEOO CP= come a monitor feature which dislikes the LOAD subroutine 
F38 c8 RTZ to be used by the user program. 
F39 12 (DE). A OC50 to OF84 should be dumped onto tape as the main 
F3A 13 INC DE program. The registers are then dumped in blocks as the 
F3B 18F7 JR PRINT routine Is used. 
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TE vererces 


Room CT 

313 Kingston Road, Ilford 
Essex, 1G1 1PJ, England 
01-553 1001 


A COMPREHENSIVE SELECTION OF MICROCOMPUTER BOOKS AND 
MAGAZINES FOR THE HOBBYIST, EDUCATIONALIST, PROFESSIONAL 


AND RETAILER 


Introduction to Microcomputers 

Vol O: Beginners Book 

Vol 1: Basic Concepts 

Vol 2: Some Rea! Microprocessors (without binder) 
Vol 2: Some Real Microprocessors (with binder) 
Vol 3: Some Real Support Devices (without binder) 
Vol 3: Some Real Support Devices (with binder) 
Updating subscription (6 isSues) for Vol 2 

Updating subscription (6 issues) for Vol 3 

Updating subscriptions for Vol 2 & 3 

1 Updating issue (specify for Vol 2 or 3) 

1 Binder (Specify for Vol 2 or 3) 


6800 Programming for Logic Design 
8080 Programming for Logic Design 
Z80 Programming for Logic Design 


BASIC Computer Games 

What To Do After You Hit Return 

8080 Galaxy Game 

The Colossa! Computer Cartoon Book 
Computer Rage (A Board Game) 

Artist and Computer 

Games with a Pocket Calculator 

Games, Tricks & Puzzles for a Hand Calculator 








Z80 Instruction Handbook 
8080 Programmers Pocket Guide 
8080 Hex Code Card 

8080 Octal Code Card 






Dr Dobbs Journal Vol 1 
Best of BYTE 

Scelbi BYTE Primer 
Best of Creative Computing Vol 1 
Best of Creative Computing Vol 2 
Best of MICRO 









8080A/8085 Assmebly Language Programming 
6800 Assembly Language Programming 

8080 Software Gourmet Guide and Cookbook 
6800 Software Gourmet Guide and Cookbook 


Magazine Subscriptions: 





Subscriptions start with 3 weeks 
MICRO-6502 Journal (12 issues) 
Personal Computing (1 2 issues) 
Interface Age (12 issues) 

Dr Dobbs Journal (10 issues) 
Computer Music Journal (4 issues) 
People's Computers (6 issues) 
BYTE (12 issues) 

Creative Computing (12 issues) 
Calculators and Computers (7 issues) 
Kilobaud (12 issues) 

73 (12 issues) 












NOTICE 


HOW TO ORDER 


Please note our prices include postage 
and packing, but not insurance, if 
wanted add 12p for every £10 of 
books ordered. Make cheques, PO's 
etc. payable to: 

L.P. Enterprises. 

CREDIT CARDS accepted 
BARCLAYCARD VISA/ACCESS 
DINERS CLUB/AMERICAN EXPRESS 
N.B. Diners Club orders cannot be accepted 
by telephone. 

Phone: 01-553 1001 for Credit Card 
orders (24-hr answering service) 


All publications are published in U S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days. 


20 


UK 
Price 


£11.50 
£16.00 
£20.00 
£13.00 
£10.50 

£8.00 
£21.00 
£16.00 
£10.00 
£20.00 
£20.00 


Send to address above 
Indicate Payment Method: 


Credit Card No 


Name 





£1.95 








£8.95 
£9.95 
£6.95 


£6.95 








Overseas 
Price 


£12.50 
£17.00 
£21.00 
£13.50 
£11.00 

£8.50 
£21.00 
£16.50 
£10.50 
£21.00 
£21.00 


Microprocessors from Chips to Systems 
Microprocessor Interfacing Techniques 
Z80 Microcomputer Handbook 

TV Typewriter Cookbook 

T.T.L. Cookbook 

CMOS Cookbook 

iC OP-AMP Cookbook 

RTL Cookbook 

IC Timer Cookbook 

The Cheap Video Cookbook 


Introduction to Personal and Business Computing 

Getting Involved with your Own Computing 

Your Home Computer 

How to Profit from Your Personal Computer 

Reference Book of Personal and Home Computing 

Hobby Computers are Here 

New Hobby Computers 

Understanding Microcomputers and Smal! Computer Systems 


Users Guide to North Star BASIC 
Instant BASIC 

Basic BASIC 

Advanced BASIC 

My Computer Likes Me. . 
Introduction to PASCAL 
SCELBAL — High Level Language + Supplements 


. When | Speak in BASIC 


Accounts Payable and Accounts Receivable 
Payroll with Cost Accounting 
General Ledger 


Basic Software Library: 

Vol 1: Business and Games Programs 

Vol 2: Maths, Engineering and Statistical Programs 
Vol 3: Advanced Business Programs 

Vol 4; General Purpose Programs 

Vol 5: Experimenters Programs 

Vol 6: Miniature Business System 

Vol 7: Chess / Medbil /Wdproc Programs 


Some Common BASIC Programs 
Computer Programs that Work (in BASIC) 
First Book Of KIM 


8080 Standard Monitor 

8080 Standard Editor 

8080 Standard Assembler 

Special Package’ 8080 Assembler, Editor, Monitor 
Bar Code Loader for 6800, 8080, Z80 and 6502 
Tiny Assembler for 6800 Systems 


Magazine Back Issues: 
Micro-6502 Journal 
Personal Computing 
Interface Age 

ROM 

Dr Dobbs Journal 
Computer Music Journal 
People's Computers 
BYTE 

Creative Computing 
Calculators and Computers 
Kilobaud 

73 

Magazine Storage Box (Holds 1 2) 


Total Enclosed £ 


My cheque, P.O.,1.M.0. is enclosed in Sterling on U.K, Bank 


Charge to Barclaycard/Visa/Access/Diners/Amercan Express 


Address 


Expiry Date 


Prices subject to change without notice. 


TRADE ENQUIRIES WELCOME 















£1.50 
£1.75 
£2.25 
£1.75 
£1.75 
£3.75 
£1.75 
£2.25 
£1.75 
£1.75 
£2.25 
£2.25 
£1.25 


THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIVE JANUARY 1979 DUE TO FLUCTUATIONS OF THE DOLLAR, PRICES SUBJECT TO CHANGE WITHOUT 


All Orders must be Prepaid 
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The exciting new 


TRITON 


Personal Computer 
exclusively from: 


DAM 


Complete kit of 
parts available 
Only £286 va» 


Basic in Rom: a powerful 2k Tiny basic 
resident on board, makes Triton unique, 
easy to use and versatile. 


Graphics: 64 Graphic characters as well 
as full alpha numerics 


Single Board: Holds up to 8k of 
memory, 4k RAM and 4k ROM, sup- 
plied with 3k ROM and 2k RAM. 


Memory Mapping: 2 mode VDU, 1/0 
or memory mapped for animated 
graphics 

Cassette Interface: crystal controlled 
Modem tape |/O with auto start/stop + 
“named” file search 

UHF TV Interface: On board uhf 
modulator, plugs into TV aerial socket 


Comes Complete with KEYBOARD, 
CASE, POWER SUPPLY, THRO-HOLE 
PLATED QUALITY PoC. 6B. FULL 
DOCUMENTATION POWERFUL 1k 
MONITOR & 2k TINY BASIC PLUS ALL 
COMPONENTS INCL. IC SOCKETS. 
NOTE TV SET & CASSETTE NOT IN- 
CLUDED. 

EXPANSION: expand your triton simply 


EXPANSION MOTHERBOARD .................... £50 and easily with our new slot. mother. 
SCSTAMIC RAM BOARD: 5 occi¥s ve eveiees carers: E90 ede ee 


Full details available in our brand new 1979 computer products catalogue — so order oarq now available. 
) 
your copy now All components can be bought 


| separately and eleven packs can be 
f purchased on an easy-to-buy scheme. 
ff see catalogue. 


The P.C.B. alone is £50 + VAT plus £1 
———e Fg TRANSAM COMPONENTS LTD. | for packing and postage. 





] a am interested in the Triton 12 CHAPEL STREET NW1 5 : 
Name Please send me the following VAT rate IS 8% On all kit 
| eee copy of your latest catalogue 


components 
lenclose 30p + SAE 9 x 7 ; 
Address (please print). => | 
| ddress (p Pp 2 <Acopy of the Triton Manual 

lenclose —§5 + 7O0p P&P [| 

— 3 Acomplete kit of parts for 
Triton Computer, £286 + VAT 
+E4P&P li] 


4 A&A Printed Circuit Board 
E50 + VATREITP&P 





TRANSAM COMPONENTS LTD. 

12 CHAPEL STREET 

LONDON, NW1 TEL: 402 8137 

NEXT TO EDGWARE ROAD TUBE STATION MET LINE 


TRITON COMPUTER iS THE TRAGE MARK OF 
TRANS AM COMPONENTS LTB 


BARCLAYCARD ACCESS 
VISA & MASTER CHARGE 


. ARE WELCOME SEND 
YOUR CARD NUMBER WITH Cheque, Money Order, etc 


| 
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| 
| 
| 
| TRANSAM 
| 
| 





TOTAL ENCLOSED E 





| Dear Sir, 


A chance remark to our supplier indicated that an 
overdue batch of 2708 PROM’s were destined to serve as 
character generators in VDU's brought forth the staggering 
reply, ‘You can’t use the 2708 for that job, it will die on 
you. I say staggering because we have been doing so — 
successfully — for some time now and it is most unusual for 
our supplier, nice chap though he is, to be so knowledgeable. 
From what he told us, and this has been confirmed by a 


| phone call to the manufacturers, an awful lot of people 
| have wasted time and money nearly building a simple, 


inexpensive 128 character VDU. I did in fact wonder why 
the TRITON didn’t use one. 
The trick is to know what happens inside the chip. 


| The result is that one takes theV pp pin not to +12 V but to 


VCC instead and then drive its outputs into a conventional 
74LS165 circuit. The reduced V pp will compromise the 
integrity of the ‘logic I’ outputs but not enough to worry 
the 165. The power dissipation within the 2708 will be 
reduced and the switching speeds will be dramatically 
improved. One of our VDU’s, which has been in service for 
just over one year, displays a full 1K of characters at 100 
frames a second, i.e. nearly 5 MHz. 

In the photograph the block above the 2708 is 
IK of 8 bit RAM. 

Yours faithfully, 

John Allen. 


Managing Director, 
Vanalajohn El, Ltd. 


Dear Computing Today, 

Yes, all we would be best selling 
authors would damned well love to have our trembling, 
anticipatory fingers on a word processor. How infuriating it 
is to sweat away in an office building by day, where a 


| fortune in computerware lies dormant most of the time, and 
| come home to work on another re—write of chapter four 


(which started out life as chapter two but the books 
structure decided otherwise) knowing how desperately useful 
that equipment could be to little old yours truly! 

A micro looks useful from a number of vantage 
points. Firstly I write ‘hard’ science fiction and could use a 
lot of computer time and RAM to build up models of 
astronomical situations. 

But most of all the possibilities for word processing 
are what look really exciting. 

What does a low income creep like me do? 

Here I beg for guidance. What I want is something 
which can handle between 60,000 and 120,000 words of text 
albeit in.chapter sized chunks. The trouble is that I know so 
little about the hardware and software requirements. 


| J literally don't know what to buy. 


The OHIO Superboard I looks nicely economical 
but how do I know if tt will suit what I need? Is it 
compatible with any particular electric ‘golfhall’ typewriter? 
And even if it is, which one and how do I lay my hands on 
the necessary linking equipment? 

Yours going mad, 

Chris Boyce. 


ll Downside Road, 
Glasgow G12 9YB 
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Dear Sir, 

I have just finished reading the first issue of 
Computing Today and I feel I have to say I am rather 
dissapointed. 

Il read two other computing magazines and for the 
same fifty pence I get better quality paper and with it far 
superior photographs (some in your magazine really are 
atrocious—the page titled Tangerine Dream was just a page— 
the majority of which was taken up by a mysterious black 
square). The argument that money saved on printing is used 
to produce more articles can't be used since the other 
publications have as many if not more articles, 

Do I detect a slight bias towards the Triton? For the 
thousands of people who don’t own one of these there were 
nine wasted pages in the first issue (approx 20%). Surely 
Triton owners could pay and be sent this information 
independantly and a brief summary appear in the magazine. 

I suppose the article on Beginning Basic will have to 
stay, every other computing magazine has done it. Books 
such as Illustrating Basic by D.Alcock cannot be bettered 
for their self teaching of this language (and it costs less than 
two pounds). 

After I've said all this I'm still going to read 
Computing Today and I hope you find my comments 
constrictive. 

Yours faithfully, 

Derek Anderson. 


46 Hawes Side Lane, 


Blackpool, 
Lancashire FY4 4AS 
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Dear Sir, 

In the first part of your article, Bits, Bytes and 
Bauds, there is an error on page 16. The third paragraph 
states that the two tones normally used by amateurs are 
2125 Hz and 2125 Hz +/- 170 or 850 Hz. This statement ts 
not true. The recommended tones are 1445 Hz (mark) and 
1275 Hz (space) giving a shift of 170 Hz. The actual tone 
frequencies are not too important when using a single 
sideband suppressed carrier, although the shift is. On VHF, 
the most common mode for transmitting RTTY is frequency 
modulation where the tone frequencies are required to be 
accurate. Incidentally the Baud rate now used by amateurs is 
45.45 Baud. 

Whilst you are commended for mentioning some of 
the techniques employed by amateurs you do not mention 
the ubiquitous Creed machines. Although these machines 
might be considered as being suitable only for the scrap 
heap, a very large number are still in use by amateurs. 
Although they are relatively slow devices and unable to print 


all of the characters in the ASCII font, I would have thought - 


that they could still find a home with microprocessor 
fanatics. 

A number of amateurs are using microprocessor 
systems for the transmission and reception of the Baudot 
code and the software for ASCII/Baudot and Baudot/ASCI 
conversion is very simple, in fact a very good exercise for the 
beginner. 

The two machines I would suggest as being suitable 
for use with a microprocessor are the Creed 7E/RP 
teleprinter with tape perforator and the Creed 65 series tape 
readers. These are widely available on the surplus market for 
£25 and £10 respectively, a bit different from the asking 
price for an ASR 33! 

Perhaps your article could include this information 
together with the code conversion routines, I believe it would 
be appreciated by a lot of readers who may not even be 
aware of the available alternatives. 

Yours faithfully, 

M.J.Strange. 


G&HHO, 

19 Wilsheres Road, 
Biggleswade, 
Bedfordshire SG18 O0BU 


Dear Sir, 

I read in the magazine that you wish to know how 
people are using microcumputers, and notice that nothing 
has appeared about their use in secondary education. I have 
heen involved with teaching computing and using computers 
in Physies teaching for about 8 years, having also tested 
various Schools council sponsored programs, mainly using a 
hard copy terminal. We now have a TRS—80 with Level 2 
16K and are busy developing a multitude of uses at all ages 
and subjects, and finding out tts capabilities for certain 
administration work. 

So far we have about 20 Physics and Biology 
programs which we are using as a normal part of class 
teaching, together with a ‘House Design’ program which Il 
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PRINTOUT 


and 12 year olds will use in their Art and Design lessons. 

A simple ‘letter writing’ word processor is under 
developement for the commerce department. This is in 
addition to use in teaching Computer Studies and many more 
ideas are awaiting time. 

Several weeks ago a colleague and myself assisted by | 
the County Maths and Science Advisors run a week long 
course for 35 of the very bright 12 year olds in Cheshire and 
used computer simulation to compare theoretical predictions 
with measured data in Electronics and Ecology. We had two 
TRS—80's and a Centronics printer. 

Since we don’t yet posess a printer all permanent 
output is photographed on 35mm film (black on white) 
which can either be read normally, projected or printed. 
Graphs are copied with tracing paper. This has proved a 
cheap and accurate idea for our purposes. 

We intend to expand our computer facility and its 
use in the school so that pupils and staff accept the use of 
computing as a valuable teaching aid. 

A problem with the Computer Studies work is data 
preperation and one idea we are working on is to have a 
set of units all connected to one tape punch, since we still 
find paper tape a convenient medium for short programs. 
Each unit has a simple keyboard and a I or 2K & bit store 
which is large enough to hold most pupil programs. The 
keyboard is a piece of RS Components stripboard cut and 
wired so that by wiping a stylus across 10 strips the ASCII 
code and two control pulses are produced. When program 
loading is completed it is output to the fast punch. The 
proto type is now under construction. 

Yours faithfully, 

T.J.Cross. 


Head of Physics, 

Great Sankey County High School, 
Barrow Hall Lane, 

Great Sankey, 

Warrington WA5 3AA 


eee 


Dear Sir, 

I refer to your excellent March issue and would like 
to say that I have placed a regular order with my newsagent. 

I tried the Card Sharp program on my IBM 5110 
but was dissapointed to find that it did not work. Either 
there is a bug in the program or I made a copying mistake 
that I cannot find. You will see from the enclosed printouts 
that though all four aces had been used the program called 
for the suit of (another) ace. 

Please note that the only ammendments that I made 
to the program were to input the player’s name using variable 
@§ and a routine to end the program if ‘end is input as an 
answer. Also I renumbered the program statements to allow 
further ammendments. 

Incidentallly I also tried the Stomper program but 
it does not appear to be suitable for the BASIC used in my 
machine. Am I right? 

Yours faithfully, 

R.K.Prater A.C.LS. 


5 Stratford Way, 
Watford WD] 3DH 
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PEPE sie sen een Rp oe See ee oe 


Britain is a nation 
of PET lovers 









. Hobbyist 

Commercial 

Scientist 
Education 






for the first time 
user and the professional 

check out the PET, the world’s 
most popular personal computer 





AVAILABLE In either 4K, 8K, 16K* or 32K* RAM. 
(“with large typewriter style keyboards.) 


¥% CAPABLE - just like a traditional computer. 


% UNDERSTANDABLE - fast, comprehensive and powerful - 
BASIC is one of the easiest computer languages 
to learn, understand and use. Machine language 
accessibility for the professionals. 


* PERSONAL - easily portable and operated - just “plug in” 
and go. Unique graphics make fascinating displays. 


** EXPANDABLE - built in IEFE-488 output, 8K RAM expandable 
to 32K, parallel user port 2nd. Cassette interface. 


*® SERVICEABLE 
accessible. 





- easily serviced - only 3p.c. boards all readily 


a Commodore PRINTERS and DUAL DRIVE FLOPPY DISCS now 
available. 






Contact your local dealer for a demonstration, also for memory 
expansion and peripheral details, also list of readily available 
software. 






In case of difficulty call COMMODORE SYSTEMS DIVISION 
360 Euston Road, | ondon. 


Ss rn uae renee 


maa a-e ery 
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yo 
0734-61092 


084-421 


Tel. 01-388-5702 


AUTHORISED COMMODORE 
PET DEALERS 





Birmingham | 
Taylor Wilson Systems Lid 
Knowle (05645) 6199 

Bolton 


B & B Consultants 
O204-386485 


| Bristol 
| Sumlock Tabdown Ltd 


0272-26685 

Cardiff 

Sigma Systems Lid 

Q222-2 1515 

Derby 

Davidson-Richards (Int) Ltd 
0332-366803 

Durham 

Dyson Instruments 


| 0385-66937 


Grimsby 

Allen Computers 
0472-40568 
Guildford 

P.P.M. 

0483-37337 

Hemel Hempstead 
Data Efficiency Ltd 
0442-57137 
Liverpool! 

Dams Office Equipment Ltd 


051-227-330 


TLC World Trading Ltd 
01-839-3893 


| London EC1 


Sumlock Bondain Ite 


Ch pats t= 


| Manchester 


Cytek (UK) Lid 


| 061-832-7604 


| Sumlock Electronic Svcs. 


061-228-3507 
Morley (W. Yorks) 


Yorkshire Electronic Swes, 


0532-52278) 


| Newport 
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BEGINNING BASIC 


ou may remember, if you have been following the 
series, that we covered the LET statement in part 2. 
This was the first of several statements that can be 
used to assign a value to a variable. This month we begin by 
looking at two more assignment statements. 


INPUT 


So far we have only seen the computer acting as an advanced 
calculator performing great amounts of arithmetic at fan— 
tastic speeds, but it can also be used as an interactive device, 
capable of asking questions and accepting answers. INPUT 
is the statement in BASIC which allows the computer to 
accept answers to questions. 

Consider the following:— 





10 PRINT “INPUT AMOUNT (IN POUNDS)” 

20 INPUT P 

30 V=P+(P*8/100) 

40 PRINT “THE VALUE OF V IS",V 

50 PRINT 

60 PRINT “DO YOU WISH TO INPUT MORE DATA” 
70 PRINT “PLEASE TYPE 1 FOR YES OR 0 FOR NO” 
80 INPUTA 

90 IF A=O THEN END 

100 IF A=1 THEN 10 

110 GOTO 70 


This is a program which will add 8% VAT on to any amount 
of money that you INPUT in line 20. What happens is this:— 


Line 10 is a PRINT statement which is used here to 
give you an instruction. It is telling you to INPUT the 
amount that you want the VAT added to. Line 20 is the 
INPUT statement and when the computer encounters this 
line it will print a question mark on the screen (as a prompt 
to tell you that action is required) and then it will stop and 
wait for you to input a number from the keyboard (say 
100) and enter it with a carriage return. When the computer 
has this value, it will be assigned to the variable which 
appears after the word INPUT (in our case P) so that when 
we reach line 30, P has the value 100 that we have just 
INPUT. Line 30 calculates the VAT and adds it on; line 40 
prints the answer; line 50 prints a blank line; then line 60 
asks if you wish to go through the process again with a new 
value of P and line 70 gives you the format you should use 
to make your reply; line 80 is the second INPUT statement 
which will take your answer from you and assign the value 
to the variable A; line 90 ends the program if you answered 
0 (no); line 100 branches you back to line 10 if you ans— 
wered 1 (yes) to begin again, and line 110 branches you 
back to line 70 to reprint the answer format if your answer 
was anything other than 0 or 1. The flow chart for this 
program would appear as in figure 1. 


It is possible to assign values to more than 1 variable 
in a single INPUT statement. The format of the INPUT 
statement would then be as follows:— 


100 INPUT P,Q,R,S 


with each of these variable names separated by a comma. 
One thing to note, however, is that when you answer such 
an INPUT statement, you must enter as many numbers as 
there are variables requiring values, and each number you 
enter must be separated by a comma, so that:— 
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START 


PRINT 


INPUT 
REQUEST 





INPUT P 


V=P+(P*8/100) 


PRINT 
ANSWER 
Vv 


ASK FOR 









GIVE 
REQUIRED 
ANSWER 
FORMAT 


YES 


Fig1. Program Flowchart. 
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10,20,30,40 


would be an acceptable reply to the INPUT statement on 
line 100 above. 


Read, Data, Restore 


Suppose now that as well as calculating 8% VAT we also 
wanted to calculate 10% and 12%, then the previous program 
could easily be modified with the addition of some more 


| lines of calculation to provide the answers. There is, how— 


ever, another method of achieving the same result, using 
only one line of calculation and going through it three times, 
once with each of the three different rates of VAT. To do 
this, we use READ and DATA statements. 


READ 
| The READ statement is very similar in format to the INPUT 


statement we have just considered, the difference being that 
when it is encountered, instead of stopping and waiting for 
the operator to enter a number, it takes the value to be 
assigned to the variable or variables from a DATA statement, 
which must appear somewhere in the program. 

Consider the following:— 


10 FOR B=1 TO3 
20 DATA 1,2,3 
30 READ X,Y 


| 40 R=X+Y 


50 PRINT X,Y,R 
60 NEXT B 


| 70 DATA 5,6,7, 


80 END 


Line 10 tells us that we are going to loop round lines 


- 20,30,40: and 50 three times: line 20 is a DATA statement 


which will be ignored by the computer; line 30 is the READ 
statement, and it tells the computer to assign a_ value to 
each of the two variables X and Y. The values to be assigned 
to the variables are contained to the two DATA statements 


| in lines 20 and 70. The computer will start taking values 


from the lowest numbered DATA statement in the program 
(line 20) and assign the first value in that statement to the 
first variable in the READ statement, so here X would take 
the value 1. The second number in the DATA statement will 


| be assigned to the variable Y, so Y would take the value 2. 


| The calculation will then be done, giving an output from the 
' PRINT statement on line 50 of :— 


1 2 2 


We then branch back to line 20 (with B equal to 2) 
which is again ignored, and so we encounter the READ 
statement again. The computer has already used the first two 


| numbers of data and on the second reading will take the sec— 


ond pair of values (in this case the 3 on the end of line 20 


| will be assigned to X which finishes the DATA statement so 


that the computer will move up to the next higher numbered 
DATA statement in the program — line 70 — and the value 
5 from line 70 will be assigned to Y) and a new line of out— 
put will be produced from these two values. Notice that line 
30 will be executed three times so that there must be three 
pairs of values in the DATA statements, and if you count 
them you will find that this is so. 


As you may have gathered from the dub—heading, 
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the READ, 
RESTORE. 

If you imagine a pointer, stored in memory, to 
“remind’’ the computer which is the next piece of DATA 
to be READ, then the effect of the RESTORE statement is 
to return this pointer to the first piece of DATA in the 
lowest numbered DATA statement. The simple program 
below (infinite loop) gives an example of its use. 


DATA statement has one other facility — 


5 INPUT A 

10 FOR B=1 TO3 

12 READ C 

16 PRINT A+(A*C/100) 
20 NEXT B 

30 PRINT 

35 RESTORE 

40 GOTO 5 

60 DATA 8,10,12 

80 END 


Here, for each value of A input in line 5, we add on 
VAT using three different VAT rates, 8%, 10% and 12%. 


A sample running of the program could look some— 
thing like this:— 


7100 

108 110 112 

7150 

162 165 168 

? 

etc. I'll leave you to work out the details {good practice), 


GOSUB Return 
GOSUB is the statement used in BASIC to branch to a 
sub—routine. The general format of this instruction is:— 


10 GOSUB xxx 


where xxx is the first line number of the sub—routine. A 
sub—routine would normally be used where a particular 
set of calculations or operations occur several times in a 
program, and this would save having to write out the whole 
operation every time it was to be used. The GOSUB in— 
struction is very similar to the GOTO statement, except 
that before the branch is made, the line number containing 
the GOSUB statement is stored. After the computer has 
executed the sub—routine, we make it encounter a RETURN 
statement. At this point, the computer retrieves the line 
number of the GOSUB instruction which called the sub— 
routine, and branches control back to that point. The 
program then continues as normal. 
Consider the following example:— 


5 PRINT “INPUT CIRCLE RADIUS” 
10 INPUT R 

20 D=R«*R 

30 GOSUB 500 

40 PRINT “AREA IS”,0 

50 D=2+R 

60 GOSUB 500 

70 PRINT “CIRCUMFERENCE 1S", 
80 END 

500 O=D«3.14159 

510 RETURN 

999 END 
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Notice that there are two GOSUB 500 instructions 
(one in line 30, one in line 60), but only one RETURN | 
instruction in this program. As explained earlier, this is 
because the computer has stored the line number containing 
the GOSUB instruction so that when the RETURN instruct— 


ion is executed (line 510) the computer “knows” which 
ae GOSUB instruction to RETURN to. 


The sub—routine in the above example is only multi— 
plying by m and then returning control to the main program. 
Lines 5 to 40 use the sub—routine to calculate the area of 
eee ieee | a circle from the radius you INPUT (line 10) and lines 50 
to 70 use the sub—routine to calculate the circle’s circum— 
ference. One further point to note is the inclusion of line 
80. This is most important. If we did not include an END 
statement at this point, then after the execution of the 
PRINT statement in line 70, the computer would crash into | 
the sub—routine by executing line 500, and then would | 
bomb—out trying to execute line 510, as it has no RETU RN 
line number stored. (See fig. 2 for the flow chart of this 
program.) 










INPUT R 


Functions 


There are very few functions in tiny BASIC (we will see 
many more when we go on to consider extended BASIC) 
and we have already met one of them, the RND function, 
in part three. We will now go to look at three more. 





TABIX) | 


This function is used in the PRINT statement and is very 
useful for spacing out headings and generating vertical 
columns of figures (if we want more than four columns so 
| that we could not use the print zones). It is also useful 
Q = D*3.1415 for plotting graphs. 

lf you have ever used a standard typewriter, then | 
you should know all about TABS, eg — 


SUB 
A 





20 PRINT TAB(5),"*" 





When the computer comes to deal with this statement, 
D=2*R it will output 5 spaces (5 being the number in the brackets 
following the TAB). Following this, it will print the asterisk. 
If the statement had been — 


20 PRINT TAB(8),"#" 


Ge then 8 spaces would have been output before the asterisk, | 
and so forth. | 
The number in the brackets of a TAB function can 
also be replaced by a variable name or any expression, in 
which case the computer will TAB out to the correct value 
of the variable or expression before printing anything else. 
Consider the following: — 





10 FOR X=1T05 


I 20 Y=X«X 
END 30 PRINT TAB(Y),‘“*" 
40 NEXT X 
50 END 
You will find, if you work through this program, that 
Fig 2. Circumference program flowchart. it will print a graph of Y=X* (rotated clockwise 90°). Try. 
| 


it, and see. 
One last point about TAB is that the comma which 
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| follows is not interpreted by the computer as an instruction 
to move into the next print zone, but merely to separate 
the TAB function from anything which follows it. 


| ABS(X) 


This function produces the absolute value (or modules) of 

the contents of the brackets (numbers, variables or express— 

ions) which means that whatever sign (positive or negative) 

| the contents of the brackets have now, the sign will be 

positive when the ABS function has been performed, so 
that— 


10 X=ABS(T+3) 


would have the value of +1 if T was —4, or the value of +4 
if T was +1, etc. 


INT(X) 


This function is not applicable to computers operating 
with integer — only arithmetic for reasons that will become 
_ obvious in a moment. The brackets after the INT function 
can contain a number, variable or expression, and what the 
INT function does is to return the largest integer which is 
less than or equal to the contents of the brackets. This 
may sound something of a mouthful, but what it really 
means is that it makes positive numbers less positive, and 
negative numbers more negative. 
For example:— 


X would take the value 2 if we executed: 

10 X=INT(2.9) 

and X would take the value —3 if we executed: 
10 X=INT(—2.9) 


There is one other statement that we need to con— 
sider in tiny BASIC before we go on to look at commands. 


STOP 


| The STOP statement is similar in effect to the END state— 
ment, in that execution of the program ceases, but when a 
STOP statement is executed it also generates a print out, 
usually something like this: — 


BREAK AT xxx 


where xxx is the number of the line which contained the 
STOP statement. This can be useful to “freeze” the display 
_ of a large table, for example, because one other facility of 
the STOP statement is the ability to start the program up 
again from the point at which it left off. To do this, we use 
the first of the commands. 


CONT 


This command is short for CONTinue, and is used to re— 
start a program whose execution has been halted by means 
of the STOP statement considered above. 
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RUN 


This is the command which is used in BASIC to cause 

execution of a program in memory to begin. Most com- | 
puters will also accept RUN command in the following — 
format:— | 


RUN xxx 


where xxx id the number of the line at which you wish | 
execution of the program to begin. 


NEW 


This is the command in BASIC which tells the computer 
to erase the current program from memory to create memory 
space for a NEW program or other work. 


LIST 


This command causes the computer to LIST the current 
contents of the program memory and, like the RUN state— 
ment, it is also usual to be able to execute the command:— 


LIST xxx 


where xxx is again the line number of the first line to be 
listed. 

This completes our look at tiny BASIC. Next month 
we go on to look at the writing of a game program for a tiny | 
BASIC machine before going on to consider extended 
BASIC. 

A sample answer to last month’s homework is given 
below. 


10 FOR A=1TO 52 
20 A(A)=A 

30 NEXT A 

60 FOR B=1 TO 52 
70 R= RND 52 

80 X = A(R) 

90 A(R) = A(B) 

100 A(B) =X 

110 NEXT B 

120 FOR C=17T0 52 
130 PRINT A(C); 
140 NEXT C 

150 PRINT 

160 END 


The homework question for this month is:— 
Given any number from 0 to 7, convert it to a 3—bit binary 
number such that each bit is assigned to one of three diff—| 
erent variables. So that, for example, if the number was 7, | 
the binary number 111 might have its three digits as follows: 


H=1 
J=1 
K=1 


so that if we were to execute the statement PRINT H.J.K 
then the output would be the binary number. | 
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INTRODUCING | os 
DUAL DRIVE MINIFLOPPY FOR PET! 


“DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE FOR 
TOTAL 200K ON LINE £8.33 + VAT 

“DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS 

"FAST LOADING SPEED 

*DISKMONT™ (DOS) AUTOMATICALLY REORGANIZES FREE 
DISK SPACE AFTER SAVE OR ERASE 

*DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER BOARD 
PLUGGED INTO EXPANDAPET* 

*‘DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK 
DATA FILES 

*‘DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF 
PARALLEL PORT SUCH AS CENTRONICS 779 

"FULL DISK SOFTWARE SUPPORT 

"FORTRAN & PLM COMPILERS THIS JANUARY 

“90 DAY MANUFACTURER'S WARRANTY ON HARDWARE 

*READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS 
AND UTILITY DISKETTE 

*CALL OR WRITE FOR ADDITIONAL INFORMATION 

“INITIAL QUANTITIES LIMITED 

‘THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE 

MANUFACTURER 




































"a Tala 


DKH64| 


a a alae tat Sat cha ge Lan I Mf De GAY Ia ir ATM OR 


DKLO67 —DISKMON ASSEMBLER LISTING/DO>S ......-.-- 






ASM789T —PET-ASSEMBLER ON CASSETTE .....---+---->: £19.95 
ASM789D —-PET ASSEMBLER ON DISKETTE (5:5 inch) ..... £39.95 
LNK456. —AUTOLINK LINKING LOADER ON DISKETTE ..£39.95 
FOR300 —FORTRAN COMPILER ON DISKETTE .......+- £59.95 
PLM400 —PLM COMPILER ON DISKETTE .........--.--) £39.95 


BUSINESS PACKAGES STARTING IN Ist QUARTER 1979 yok 
“THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM I6K— 


M OHIO SCIENTIFIC 
SUPERBOARD II 


INTERNAL MEMORY 
EXPANSION FOR PET! 


EXPANDAPET™ 


















INTERNAL MEMORY 
EXPANSION UNIT 


*MOUNTS EASILY INSIDE 
YOUR PET 
“EASY TO INSTALL 
(15 MINUTES) 
“USES LOW POWER | ys eae 
DYNAMIC RAMS | Lo a 
*90 DAY PART & LABOUR ly era oe ao 
| YR-RAMS jag ET ee |. 
"30 DAY MONEY BACK ia z il 
GUARANTEE 
“MOUNTING SLOTS 
FOR 4 BOARDS 




















32K UNIT ALLOWS 8K OF 
ASSEMBLY LANGUAGE 
SUBROUTINES ACCESSED 
VIA THE USR COMMAND 


OPTIONAL PLUG-IN 
BOARDS 

SERIAL I/O BOARD P.O.A 
S-100 I[O BOARD _—~P.O..A.. 
4K EPROM BOARD P.O.A 

















change tempo, key, etc. 


uals. 








T.1.S. WORKBOOKS 
A set of 5 workbooks to give you a full understanding of all the 
ins and outs of your PET more fully than any previous man- 


*CALL/WRITE FOR 
ADDITIONAL INFO 

*DEALER INQUIRIES 
INVITED 


EXPANDAPET PRICES 
16K (+ 8K PET — 24K) 


£261.+ VAT 
24K (+ 8K PET = 32K) 

£320. + VAT 
32K (+ 8K PET — 40K) 


£374.+ VAT 


MUSIC BOX 
Turns your PET into a programmable musical instrument. 
You can record and ply up to 90 pages, 16 notes per page. 


£37:50 inc. VAT & P&P 


£15-95 per set, inc. P&P 





Lots of software and other goodies. 
Send large SAE 


LOTUS SOUND, 4 MORGAN 
Tel: 01-981-3993 





Standard Features 

@ Uses the ultra powerful 6502 microprocessor 

@ 8K Microsoft BASIC-in-ROM 

@ Full feature BASIC runs faster than currently available 
personal computers and all 8080-based business com- 
puters 

@ 4K static RAM on board expandable to 8K 

@ Full 53-key keyboard with upper-lower case and user 
programmability 

@ Kanses City standard audio cassete interface for high 
reliability 

@ Ful! machine code monitor and I/O utilities in ROM 

@ Direct access video display has IK of dedicated memory 

besides 4K user memory), features upper case, lower case, 

graphics and gaming characters for an effective screen 

resolution of up to 256 by 256 points. Normal TV’s with 

overscan display about 24 rows of 24 characters, without 

overscarn up to 30 ~ 30 characters. 


Extras 

@ Available expander board features 24K static RAM 
(additional mini-floppy interface, port adapter for printer 
and modem and OS 48 line expansion interface. 

@ Assembler editor and extended machine code monitor 
available. 

Fully built and tested. Requires only *5V at 3 amps and a 

videomonitor or TV and RF converer to be up and running. 

Phone or write for delivery dates. Full one year warranty. 


Se) Pole) MeN: 


Telex: 261426 Attn: Lotus Sound 


New design boasts many sophisticated features 


*% Upper and lower case 

* 16 rows of 64 characters 
% Flashing characters 

% Black-on-white characters 
* Graphics 

* $100 plug-in card 


ee ee eee 


A SOFTWARE CONTROLLED VDU 
(SCVDU) (otherwise known as a 
memory-mapped VDU) is one in which 
the memory that is storing the VDU's 
display is part of the processor's normal 
main memory. Hence the processor can 
read or write directly to any location 
on the screen without having to progress 
sequentially down the screen as in 
conventional VDUs. 

The advantages of the SCVDU are 
almost limitless and new applications 
will keep occuring to you as you use 
one. For example, the processor can 
write to this memory as quickly as it 
can write to any other memory, so a 
complete screen of information can be 
output quicker than you can blink. This 
allows you to continually look at list- 
ings of a program as you modify it with- 
out waiting hours. If the screen is dis- 
playing the output of a game the display 
can be updated every few milliseconds 
to provide the effect of movement. It 
is possible also to just update one 
portion of the screen and leave the rest 
static, such as having a time count in 
one corner of the screen or having a 
‘Bytes left to load’ count when reading 
from tape. (This is one facility | 
wouldn't be without.) 

Any portion of the screen can be 
scrolled as desired, maybe three lines 
scrolling at the bottom with the rest of 
the page staying fixed, or scroll down- 
wards just for variety. Writing across 
the screen and down gets dull, why not 
make the processor write vertically for 
a change? Because the processor can 
read back from the screen it is possible 
to do text editing on the screen includ- 
ing insertion and deletion and then 
simply read it back without the need to 
keep a scratch copy elsewhere. 

Let your imagination run wild, the 
display possibilities keep coming. 
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Screen Format 

The characters are displayed as 64 
characters per line and 16 lines on the 
screen. The character generator displays 
a7 x 9 dot matrix with appropriate 
lower case characters (g, j, p etc) 
descending below the line by 3 dots 
effectively giving a 7 x 12 display. The 
font has 128 characters including upper 
and lower case letters and various math- 
ematical and general symbols 

Other fonts are also available, 

in pin compatible ROMs, such as Greek, 
French, German and Japanese letters. 


Flashing Characters 

With a SCVDU the processor can make 
a character(s) flash by writing the 
character then a blank after a suitable 
delay and then repeating this cycle. 
However, this keeps the processor busy 
when it could be away doing better 
things and the flash rate will vary 
depending on how much other work the 
processor is doing at the time. A much 
neater alternative is to have the flashing 
done in hardware and selected by a bit 
(bit 8) with each character which is 
how this VDU approaches it. Thus 
any character on the screen can be 
selected as flashing or not. The flash 
rate is set with a preset control on the 
board. 


Black on White Characters 

The area around a character is turned 
white and the character is seen as a 
black letter in this area. This is parti- 
cularly useful to indicate a cursor as it 
can be backspaced over characters 
leaving the characters readable. The 
inverse video function can also be used 
to emphasize a line. As with the flashing 


function, Black on White is selected by 
an extra bit for each character. (Bit 7). 


Chunky Graphics 

These are low resolution graphics that 
are useful for large headings or borders, 
or for simple diagrams. The graphics are 
formed by taking the area occupied by 
one character (the same ar2a seen as 
white around a Black on White 
character) and breaking it up, two 
across and four down. (See How it 
Works). These eight dots can be selected 


as White or Black by the eight bits that 
are stored for the character that would 
have occupied the space. Graphics or 
normal is selected by another bit for 
each character. 


Memory Organisation 
As you can see from the above points, 
there are quite a few bits stored for each 
character, ten in fact. This is how they 
are organised: 
Bits 0-6 Seven bit ASCII code 
(giving 128 characters) 


Bit 7 Black on white bit 
Bit 8 Flashing bit 
Bit 9 Graphics bit 


Storing 10 bits per character presents 
a problem for an eight bit micro- 
processor. The way around the problem 
is to store the first eight bits of infor- 
mation for the 1024 characters on the 
screen as one kilobyte and then store 
the extra two bits exactly 1024 
addresses above the character that they 
belong to. Thus the VDU occupies 2 
Kilobytes of addresses but the second K 
only has two bits. 

As an example of the above arrange- 
ments, if you locate the VDU at F000 
HEX then it will occupy from: FOOO- 
F7FF (2K). The character in the top 
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left hand corner of the screen will be 
stored at FOQO HEX and the bits to 
make this character flash or be a graphic 
are stored at F400 HEX. The last charac- 
ter (at the bottom right hand corner) 
will be stored at F3FF HEA. 


$100 Bus Standard 

The $100 standard is a 100 pin bus 
standard that was introduced by Altair 
and has been widely accepted in the 
USA. S100 was originally designed 
around the 8080 processor but can be 
adapted to virtually any processor. 

If your system is not S100 oriented all 
you need do is plug the VDU into a 100 
pin socket and wire the appropriate 
signals out of your processor. None of 
the sianals used are specialised and 
should be available on any processor or 
at least derivable with two or three gates. 


In order to minimise both the size 
and complexity of the circuit diagram, 
the two blocks of RAM have been 
represented as one box on the drawing. 
On the top edge of the box, it can be 
seen that each DO line goes, via a buffer, 
to pin 11 of a different 2102 RAM IC, 
and likewise, each of the DI lines comes 
from pin 12 of adifferent IC (right edge). 
The address lines go to all of the IC's in 
parallel. Note also that, in S100 par- 
lance, the DO (Data Out) lines are out- 
puts from the CPU (hence inputs to the 
VDU) and the DI (Data In) lines are 
CPU inputs, (hence outputs from the 
VDU). 


MERO (pin 65) is not a regular 5100 
signal, but was included on the proto- 
type as a means of avoiding some pot- 
ential problems with the VDU respond- 
ing to ‘mirrored’ 1/O addresses put out 
on the upper eight bits of the 8080 
address bus. In practice, this is not a 
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Fig 3. This photograph is taken from the screen of a monitor and shows 
the character set of the VDU. 
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Fig 4. Each character space is broken up for 
the creation of graphic characters. 





problem, and pin 7 of 1C34 is normally 
linked to ground. 

Two other links on the board (above 
IC39 and above IC10) allow 32 char- 
acter/line operation and operation with 

| a 6 MHz clock. However, the 6 MHz 
clock modification is not fully imple- 
mented, being a ‘hangover’ from a 
previous prototype design - nonetheless, 
we have left it in for the benefit of 
those incorrigible individuals who must 
modify their projects. 

The data sheet for the MCM6574 
reveals that this device requires +5V, 
+12V and -3V supplies. Where, | hear 
you ask, does the -3V come from? The 
answer lies in IC9, a 7404, three gates of 
which are connected as an oscillator 

| which pumps charge into the D12-D15, 
C9, 10 and C17 network to produce a 
negative supply. 


Construction 

The $100 VDU ts not very difficult to 

assemble since there is no mechanical 

construction involved. However, it is a 

very complex board, and several points 

should be noted in order to ease con- 

struction. Firstly, the board was 

designed to be through-hole plated to 

| simplify construction and improve 
reliability. Although it is possible to 
build the VDU on a double sided board 
by soldering links through the board, we 

| strongly recommend use of the through- 
hole-plated board. Our prototypes were 
constructed the hard way, by soldering 
both sides of the board, and believe me, 
it’s no fun! Although the through- 
hole-plated board is more expensive, we 
believe the extra money is well worth 
spending. 

lf you are using your own printed 

| circuit board, you should start by solder- 

| ing links through the board in positions 
which will later be covered by IC‘s —i.e. 
1C4, 1C11 and IC16. It is virtually 
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impossible to solder the other links in 
until most of the other components are 
in place, so these will have to wait until 
later, when they can be inserted before 
the IC's. 

Construction should commence with 
the insertion and soldering of all IC 
sockets (if used), SW1 and the links. 
Care should be taken with the orient- 
ation of sockets, and later, !C’s, since 
they are not all the same way up. All 


the resistors should be inserted next, 
followed by capacitors C1-C28, except 
for C13 which is later mounted on the 
back of the board. The diodes and 
transistors can now be soldered in, 
followed by the potentiometers, and 
1C42 with its heatsink. Now the board 
can be flipped over, and C13 soldered 
onto the back of the board, followed by 
C29-C39. These 10 nF bypass capacitors 
mount on the back of the board, across 
the supply pins of IC's 2, 3, 5,6, 9, 11, 
12, 15, 16, 17 and 18. 

At this point, before inserting any 
other IC’s, it is wise to apply power to 
the board and check for the correct 
voltage at the regulator output and also 
on pin 3 of IC4 (which is not yet insert- 
ed). If these points are at +5V and 
+12V respectively, then proceed to 
either plug in or solder in the remaining 
IC’s, taking care with orientation, and 
finally solder the crystal in, being careful 
not to apply excess heat. 

This concludes construction of the 
VDU, and all you have to do now is 
work up the courage to switch on! 

Although it would be possible to 
assemble this project and have it work 
first off, the number of components and 
solder joints and the tendencies of Mr 
Murphy (and his famous law) make it 
quite probable that something won't 
be right, unless you are extra careful. 
So with this in mind we have outlined a 
logical procedure for debugging the 
VDU. 





HOW IT 


Synchronising Pulse Generator 

The start of the chain is the 12MHz crystal 
oscillator (IC9) which is divided down to 
15,625 Hz and 50 Hz (by IC’s 38, 39, and 
40). The 15,625 Hz signal .triggers a 5 US 
monostable (IC 41A) to provide line syn- 
chronising pulses and the 50 Hz signal 
triggers a 300 uS mono (IC41B) for field 
synchronising pulses, These synchronising 
pulses are added to the final video signal 
before it leaves the board to give composite 
video out as well as providing a timing 
reference for the rest of the VDU. 


Character Generation 

It is not intended to give a complete 
explanation of how characters are gener 
ated on a screen as this has been explained 
in previous VDU articles and the basic 
principles used here are the same. The 
characters are displayed on a matrix 7 dots 
across by 9 high. The character generator 
ROM (1C4, MCM6574) outputs the 7 bits 
across each character in parallel as it is 
told what character is being constructed 
(on pins 15, 16, 12, 11, 9, 8,4.) in ASCII 
code and which row of the character is 
selected (on pins 21, 23, 23, 24). 

[IC § and IC 6 are Quad 2 in 1 out 
multiplexers which simply act as an eight 
pole two position switch. They connect 
the output of the character generator 
ROM (IC4) or the output of the graphics 
multiplexer (IC14) through to the parallel 
inputs of the 8 bit shift register (SR) (IC7). 
[Ignoring the graphics mode for a moment, 
the output of the ROM is connected 
through to the SR and the eighth bit is 
tied low (pin 14. ICS) to give black: this is 
the space between each character. Once 
the SR is loaded with this information 
and is clocking it out at the right rate 
(12 MHz) the RAMs and ROM are already 
looking up the information for the next 
character as both the RAMs and the ROM 
have a noticeable access time to consider. 

The data out of the SR is essentially 
the information that goes to the screen. 
although there is some gating after it to 
invert the data for flashing characters and 
inverse video, as well as blanking circuitry 
which will be discussed later. 


Counters 

The above combination of RAM, ROM 
and SR will happily produce characters 
all over the screen provided the RAMs are 
given information about which character is 
being produced (ie character on the line, 
and line on the screen) and the ROM is 
told which row of the character is being 
produced, so there are three sets of count- 
ers Which keep track of this information. 
The first set (ICs 11 and 12) count 063 
for character on the line (COL). This 
counter is incremented by the same pulse 
that loads the SR (from [C13, pin11) at 
the end of each character. When this set of 
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counters reaches zero (64) it sets the first 
‘end of line’ flip flop (IC2B). IC2B enables 
the second ‘end of line’ flip flop to set 
after the 64th character has been clocked 
out by the SR. This combination of two 
flip flops is necessary to provide a one 
character delay, otherwise the screen 
would be blanked as soon as the counters 
reached zero and the 64th character would 
be lost. Aha! When the second ‘end of line’ 
FF has set it inhibits any further clocking 
of the SR and COL counters and forces 
the screen to black (via the diode to IC16, 
pini2) until the beginning of the next 
line. The clearing of the next FFs is 
discussed under ‘Positioning’. 

The second counter that counts the 
row of the character (IC15) is incremented 
every time the ‘end of line’ FF sets. One 
of the confusing parts of the circuit is the 
fact that this counter actually counts 12, 
13 23445, 0) W255 AQ PI for each 
character. The ROM outputs blanks for 
rows 12, 13, 14, 15 so this puts the four 
lines of blanks above the character instead 
of below. The result of this is that each 
character is centred in the character 
position for Black on White characters, 
rather than being hard up against the top 
of the white area. The effect of the row 
counter counting in this sequence is 
achieved by incrementing the — third 
counter (the ‘line on screen’, LOS) when 
the row counter reaches 12. (IC 16 pins9, 
10 gates C, D of Row Counter). 

The LOS counter counts 0-15 for the 
16 lines of characters on the screen and 
when it overflows to zero it sets the 
‘end of page’ flip flop (IC2A). This will 
occur at the end of a line, as that is when 
the row counter is-incremented, that then 
increments the LOS counter, so the ‘end 
of line’ flip flops will both be set. The end 
of the page’ flip flop simply stops the 
‘end of line’ FFs being cleared until the 
top of the next page. 


Positioning 
The position of the characters on the 
screen is determined by the time after 
the synchronising pulses that the EOL and 
EOP FFs are cleared. These two times 
(Vertical and Horizontal) are set by two 
monostables (IC3A and IC3B respectively) 
which are triggered off the leading edges 
of the vertical and horizontal synchronising 
pulses respectively. Aseach of these monos 
drop off they cause a negative going pulse 
via a capacitor to the reset pins of the 
appropriate FF. The’ EOP FF holds a reset 
on the horizontal positioning mono. 
The final counter which wasn’t 
mentioned earlier is the counter (IC 13) 
which counts the number of bits that the 
SR has clocked out to provide a load pulse 
for the next character. This counter is 
clocked at the same rate as the SR 
(12 MHz) and counts to 9 before resetting 
to zero, so the SR clocks out the eight bits 


COMPUTING TODAY — APRIL 1979 


ADORESS 
ADORESS DECODING 
(C4 










aus 
BUFFER 
ray’ 
OATA es 1022 23 
ic?va 3} 


it has been loaded with plus one more 
which will be whattever was on the Serial 
In Pin of the SR (pin 10) when it clocked 
out the first bit. This is arranged to be a 
zero (black) when making characters or 
whatever is appropriate when making 
graphics. 


Graphics 

The graphics circuitry only needs to be 
told which row of the line is being made 
to select which two bits to feed to the SR 
(via the graphics/character multiplexers). 
The same two bits are selected for four 
rows so only the two highest bits of the 
row counter are used by the graphics 
multiplexers (IC 14). 


Black on White Characters (Inverse Video) 
The ‘black on white’ (BOW) bit (bit 7) is 
latched by a ‘D’ Flip Flop (IC 18a) at the 
same time the SR is loaded. This bit is 
forced to normal when a graphic is being 
made. (IC16A) as there is obviously no 
point in inverting a graphic and the eighth 
bit (bit 7) is used by the graphic anyway. 
The output of the FF controls an exclu- 
sive OR gate which acts as a switchable 
inverter, if a ‘1’ is held on the ‘control’ 
input (pin 10) the data on the other pin 
will be inverted at the output. 

The XOR is in the output of the SR 
so when it is switched to the invert mode 
it simply inverts the bit stream. 


Flashing 

The flashing bit (bit 8 — Ist bit 2nd K) 
is lat@hed in a ‘D’ FF (IC 18B) the same 
as the BOW bit described above. When a 
‘1’ is stored in the FF it forces the out- 
put to black. The flashing is generated by 
an oscillator (IC8) clearing the FF down at 
the flash rate. 


On The Bus Side Of The Board 
To the processor, the VDU looks just like 
normal memory with the exception that 


Fig 6. Block diagram of the VDU, 


the upper 1 Kilobyte only has 2 bits. 
Thus the circuitry involved here is fairly 
typical of any memory board, the note- 
able difference is that the lower 10 
address bits to the RAMs go via multi- 
plexers so that the VDU counters can scan 
the RAMs when the processor is not 
accessing them. 

The incoming data (off the bus) is 
buffered by IC35 and part of IC37 before 
going to the RAMs. The outgoing data is 
buffered by IC36 and IC37 which are 
enabled whenever the board is addressed 
for a read cycle. 

1C34 is a comparator that looks for a 
match between the DIP switches and 
the high order address bits on the bus. 
When it finds a match (pin 9 = 0’) it means 
the board is being addressed and the 
RAMs are taken away from the VDU tem- 
porarily. During this period the screen is 
forced to black (by the transistor off 
1C34’s output otherwise a series of white 
flickers would be seen on the screen. 


Output Circuit 

The output circuit combines the digital 
(5 V) signal representing the black and 
white information with the vertical and 
horizontal synchronising signals to give 
an analogue video signal which is the 
output signal from the VDU board. The 
shift register is being clocked at 12 MHz, 
so the worst case output signal would 
be one bit on and one bit off which 
represents a 6 MHz video signal. The 
transistor used in the output stage is 
critical as it needs a very fast rise time. - 
A domestic TV receiver has a sound trap 
at 5 MHz after the IF strip so the loss of 
quality by modulating the VDU signal 
would be considerable. For this reason 
it is suggested that the TV set be modi- 
fied to accept video in or a proper video 
monitor be used. A lot of sets on the 
market today have video in and out 
facilities for VTR’s already fitted. 


Fig 7. This photograph shows how the b 
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YPass capacitors C29-C39 mount 


on the back of the board. Since C21-C28, on the front of the board, and 
C29-C39, on the back, are simply bypass capacitors connected between 
the supply lines and ground, they are omitted from the circuit diagram 
for clarity. 





Resistors — all 4W, 5% 

Ai-RA4.. 2... 10k 

Weenie aie coats 6 4k7 

Airs aaly stale 22k 

Aecay galls Dale = 330R 

ts Ieee 36 aD 100R 

FIR ERS oe eeu, (oy evo. «ie 330R 

R11.........150R (see note) 

Pidgeon ia gece oe 120R 

Aplin na aire cin 220R 

R14 Sap Gin 470R 

an Be eee ae Ak? 

PUphhs oe ete ote o-, 10k 

Pi Pc setaka eels ge 2k7 

PETG ies oth as te 150k 

Utes gala win eeck 47k 
R20,...65.2.,..150R 
R21-R25.... . 10k 

Pe ete era 330R 

Peds pie eee esate 1k 

Pree iits tates sec 4k7 
Capacitors 

Bea ilertl wiles i 10n 

Ser ied IS en ana SB 470p 

ae hme, ea scaler 

CA oes aw aie go eO 

Sioa. a .e a se 22 tantalum 
CBr Sala: flac) 10n 

ev ia sin kot 22 tantalum 
er ie iva tein ieee: 2p 

Fe a ores ace 1nd 

GALA e lic cco Ste 2n2 
C13.........22u tantalum 
ag ets phe ale Tu 

GEO caters . 20p 

iGo tse. sag oe 68p 

C18. ....... 0p (see note) 
CTT. ow aes «00 

fy | ett De 22u tantalum 
C21-C28 . .. . . 10n (see text) 
C29-C39 . .. . . 10n (see text) 


PARTS LIST 


Potentiometers 
iy io ee | . 90k trimpot 
a eee ete na 10k trimpot 
FEN aa Soy oP ae 50k trimpot. 
Semiconductors 
WV ais a cae pe eee 
Cas oa 2 eR ee. 74L$221 
Loe: 1b a MCM6574 
MOB cee wha 74LS157 
MOP 5 ine Ghee aot . /4LS5165 
IGGir ats cee aN NE555 
Me eles alien atene 7404 
IC10-IC12 .., . 7493 
| oo, 5c Dee ngs, a 7490 
GES) eo ee 74LS153 
Mare eile Gee “e 7493 
GIGS eee 2s . 7400 
haa aie A eas Pe 7486 
[09 |: 7474 


IC19-1C21 ... .74L8157 
1C22-1C31 ....21L02-1 


MESS SS, Ee Se 74LS04 

C33 .......,74L810 

GB eat wey ey 8131 

IC35 - C37 . 8097 

IC38,39 ...... CD4040 

CAG SAS eS 74LS92 

GSA & Bae ce en 74L$221 

eo ace wom xe LM3vU9K 

CPE aiicn eae ak BC108 

Q2 .........2N2894 or 2N4258 

1: Bagel Mae BC108 

OP OTT scot on: 1N914 

D1i2-D15.....0A91 

ZD1,........12V,400 mW zener 

Miscellaneous 
re ee . 12 MHz, HC18/U 

crystal 

SWS a aac Guan 8-way BOSS or Utilux 
DIL switch 

2135: i ET! 640 (see text) 


Heatsink for 1C42, solder, wire, etc. 


The first check is one that applies to 
all projects: a thorough inspection of 
the board and soldering, looking for 
bridged tracks or dry joints. Included in 
this inspection should be a check of the 
orientation of all components, 
especially IC’s and tantalum 
capacitors, and the values of all discrete 
components, 

Having ascertained that nothing 
looks amiss with the board the next step 
is to look at it at a more technical level. 
First check the voltage supplies to the 
board, the input to the voltage regulator 
(1C42) should have between +8V and 
+10V on it depending on your power 
supply and there should be about +16V 
on the bottom end of R26 (Zener 
dropper). 

An easy place to check these two 
supplies after regulation and the 
—3V supply, which is generated on 
board, is on the pins of the character 
generator ROM (1C4). Pin 1 is (or 
should be) —3V, pin 2 is +5V, pin 3 
is +12V. 

Having checked the voltage supplies, 
the easy part is over and oscilloscope is 
almost mandatory from here on in. If 
you do not have a CRO think 
seriously about where you can acquire 
access to one. 

With the aid of the CRO, the first 
thing to look for is output from the 
12 MHz Master Oscillator (IC9). Pin 2 
of IC9 should carry a 12 MHz square 
wave with an amplitude of at least 
3.5V, which will probably look some- 
what sinusoidal unless you have a wide 
bandwith CRO. If this output is missing 
check around the oscillator discrete 
components and the supply pins of IC9. 

At this point we are assuming that no 
output at all is being obtained. If you 
already have a display of some sort you 
can skip various bits of this material as 
you think appropriate. 


sync Pulse Generator 

Next check for output from the Sync 
Pulse Generator. Pin 4 of 1C41a should 
have a waveform like Fig 8 (negative 
going 5 us pulse every 64 ys) and pin 
12 should have a waveform like Fig 8a 
(negative going 300 ys pulse every 

20 ms). If either of these waveforms 

is not present check the outputs and 
inputs of the dual monostable that is 
generating them. Note that actual 
voltage levels are extremely important 
in this area of the circuit as MOS 

chips are interfacing with LS TTL 
chips. In the prototype one MOS 

chip was encountered that would 

not sink its specified output current 
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and hence the TTL chip being driven 
did not recognize a logic 0 (below 
0.8 V). 

A 2 MHz signal should be seen at pin 
8 of IC40 (divide by six stage from the 
Master Osc.) then 15,625 kHz 
(period 64 us) should be on pin 4 
1C39. 1C38 pin 12 should be 
31,250 kHz and pin 14 should be 50 Hz 
(20 ms period). 

If any output is not present check 
the input of the chip concerned, then if 
this is correct suspect the chip; but 
don’t overlook the possibility of 
something else holding a short on its 
output. An easy way of checking for a 
short is to bend the output pin up (if 
sockets are used) and measure it 
completely open circuit. 

Before speaking too harshly about 
any chip remember to check its supply 
voltage (and earth) and check that it is 
plugged in the right way round! 


Positioning Monostables 

The vertical and horizontal positioning 
monostables (1C3a & IC3b) are triggered 
by the leading edge of Vertical and 
Horizontal sync respectively. The 
output of each of these monos should 
look like the input with the pulse width 
being dependent on the associated 
trimpot. The horizontal positioning 
mono is held reset when the End Of 
Page (EOP) flip flop is set, so if you are 
getting the correct output from the 
Horizontal positioning mono you can 
skip the next paragraph. 

The Q output of the Vertical 
positioning mono is differentiated by 
R3, R4, & C1 to give a negative going 
pulse on the reset input of the EOP 
flip flop. (IC2a, pin 2). This pulse 
should look like Fig 8b. If this flip flop 
is not resetting check the discrete 
components in the differentiator. If 
the EOP flip flop.is being reset correctly 
then the Horizontal positioning mono 
has no excuse for not working. 

The End Of Line (EOL) flip flops 
(1C1b, |C2b) are reset by a differentiator 
similar to the one just described above 
(R1, R2, C2). The wave form on pin 6 
of IC’s 1b & 2b should be like fig. 4. 
The EOL ff’s hold the entire counter 
chain when set, so it is necessary to 
obtain the correct output from both 
EOL ff‘s before venturing any further. 


Counter Chain 

The first counter is the one which counts 
the bits across each character (IC13, 
7490). This counter is wired to reset to 
zero when it reaches a count of nine 
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Fig 8. Waveform at pin 1 of 1C41. 


Fig 8a. Waveform at pin 12 of 1C41, 





64 us 


Note: logic ‘I’ voltage could be 


between 3 volts and 5 volts 


300us 


20mS 
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Fig 8b. This waveform should be seen on the reset input of 1C2a (pin 2). 
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and is inhibitted from counting (by the 
EOL ff) by having a reset nine (pin 6) 
held on it, which takes priority over 
reset zero. This counter is clocked at 
12 MHz and the QD output (fig. 5) on 
pin 11 is used to load the shift register, 
clock the next counter (1C12) and clock 
the flipflops (IC18A and 1C18B). 


Remember that you will see gaps in 
the counter waveforms as they are 
inhibitted from counting for about 13 us 
at the end of each line and also during 


the vertical blanking period for about 
1 ms. 

On the outputs of 1C12 you should 
see a normal binary count, counting 
once for each character (each pulse 
from OD of 1C13). This count should 
also be seen on the OB and QC outputs 
of 1C11. The first (QA) and last (QD) 
flipflops in 1C11 are not used. 

As the QC output of 1C11 goes low, 
(after the 64th pulse into 1C12) it will 
set the first EOL ff (IC2B). (Check that 
the link, LK1, between IC11 and IC2B 
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Fig 9. The component overlay. 
This shows the components on the 
top side of the board, plus C13 
which is on the back of the board. 
It does not show C29-C39, which 
are mounted on the back 

of the board. 
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is installed), One character width later, 
the second EOL ff (1C1B) will set as the 
OC output of the first counter goes low. 

The Row of Character counter (1C15, 
7493) counts once every time IC2B 
sets, so on the O outputs of 1C15 you 
should see a binary Count once every 
line (64 ws). 


Line of Screen Counter 
1C10 is another 4 bit binary counter 
that counts which line of characters is 
being produced. It is clocked when IC15 
reaches a count of 12 (via 1C16/3). 
Having ascertained that all the 
counters are working, the next thing to 
check is that the count is reaching the 
RAMs via the address multiplexers. The 
simplest way to do this is by a look at 
each address pin of the end RAM (1C31) 
(pins 1,2,4,5,6,7,8,14,15,16) ensuring 
that there is a waveform on each pin 
without worrying what the waveform 
looks like. Before doing this, however, 
check the select pin of any of the three 
multiplexers (1C19, 20, 21 — pin 1), 
which should all be logic zero. If they 
are not, the board is being addressed 
and a check around the board address 
decoding is required (see below). 


Bus Interface 

Before looking at the video gating, SR 
and ROM, it may be desirable to check 
the interfacing to the bus so that known 
patterns of characters can be written 
into the RAM. 

Firstly, write ‘00’ Hex to the first 
location using your processor’s monitor 
program and then read it back. Repeat 
this process with some other characters, 
or better still, write a simple program to 
write, then read, all 256 bit patterns 
to all locations in the first 1 K of the 
VDU. If the memory tests all right (i.e. 
what gets written also gets read) then 
you can skip the next section. Remember 
when checking the second K of memory 
that only the lowest order two bits are 
stored. 

Select an address for the board, e.g. 
FOOO — F7FF, (not F800 — FFFF) and 
put the processor in a loop reading from 
the first address of the VDU (e.g. F000). 
The output of the address decoder 
(1C34) should be normally high with a 
pulse going low every 20 us or soina 
typical system. The link connected to 
pin 7 of 1C34 should be connected to 
earth. 

Pin 12 of IC 33 should look almost 
identical to the previous waveform. If 
the program is now altered to read from 
the last location of the VDU, e.g. F7FF, 
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Fig 10. The waveform on pin 6 of IC’s 1b and 2b. 
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the same waveform should be seen on 
IC33 pin 8. Change the program to 
write repeatedly to the first location 
and you should see a similar waveform 
on IC33 pin 6. 

Now fill the screen with an assort- 
ment of characters, by writing an 
incrementing count to each location; 
for example ‘00’ in FOOO, ‘01’ in F001, 
‘02’ in F002, etc. 

Note: this can be done by altering the 
MOV M.A to a MOV M,L (75H) in 
the 8080/Z80 page clear routine. 

If you put this pattern right through 
the second K of memory as well, every 
second character will flash and every 
second pair will be graphics. 

The waveforms around the ROM and 
shift register are constantly changing, 
making it virtually impossible to trigger 
an oscilloscope, but this doesn’t matter 
as the actual waveforms are not 
important. As long as a changing wave- 
form with suitable amplitude (3.5 — 4 V) 
is seen on all appropriate pins then all 
is well. 

All the address pins to the ROM 
should fall into this category. Check 
pins 4, 8, 9, 11, 12, 15, 16 of IC4. If 
any pin is found to be held either high 
or low or if the amplitude is less than 3 V 
then look for shorts around this pin. 

Continue checking all inputs and 
outputs of the multiplexers (IC’s 14, 5, 
6) and the inputs of the SR (1C7). On 
the output of the SR (pin 9) you should 
see a waveform that begins to resemble 
a video signal, i.e. a constantly changing 
waveform with gaps at horizontal and 
vertical blanking rates. 


Inverse Video 
The digital information is inverted by 
1C17 to create black on white characters. 
If any problems exist in this area check 
around the D flipflop (1C18A). 

The output from the BOW inverter 
(1C17 pin 8) has the blanking added to 


it by the diode OR gate (negative logic) 
from the second EOL ff IC1B. The 
output is also forced to black at this 
point by the transistor whenever the 
processor accesses the VDU. If this 
point (1C16 pin 12) is being held low, 
lift the diode to 1C1B and the collector 
of the transistor in turn to isolate the 
cause, 


Flashing 

The signal is forced to black whenever 
a flashing character is being accessed 
but not displayed by IC16/2. If there 
is no output or a character cannot be 
selected as flashing, check that the 555 
(1C8) is producing a 2 Hz square wave 
on pin 3 and that all signals around the 
D flipflop appear normal. 


Video and Sync Combiner 
The only thing that stands between this 
point and a genuine composite video 
signal is a handful of discrete 
components. 

A composite video signal is nominally 
1 V peak to peak (i.e. from the bottom 
of sync to the top of white level) and 
syncs comprise only about 0.3 V of this 
overall 1 V. It is possible to wind the 
output level up to about 4 V using the 
‘video level’ trimpot if your monitor 
needs this much drive. 


Conclusion 
The approach outlined above is really 
just a logical approach to faultfinding 
any digital circuit; start at one end and 
work to the other until a chip is found 
that is not producing the correct output 
for the given input. Normally it is not 
necessary to go through the entire 
circuit in this fashion as an educated 
guess can put the fault in a particular 
part of the circuit. 

Remember, every minute of care 
taken in assembly is worth hours of 
debugging. Good luck and good hunting. 


a 
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Fig 11. Circuit diagram of the VDU. 
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CE FQ QO 
86 20 

A7 00 

31 

8C F8 00 
26 ~=F8 

39 


LDX FOOO 

LDA A 20 
LOOP: STA A X 

INX 

CPX F800 

BNE LOOP 

RTS 


Fig 12. 6800 screen clear routine. This is not located at any particular 


address. 


BOOO 21 900 
BOOS 3E 20 


BOOS 77 
BOO6 23 
BOO7 7C 


BOOS FE F8 
BOOA C2 03 
BOOD C9 


FO LX!I H 


‘F000’ 
MVI A ‘20° 
MOV M.A 
INX H 
MOV A,H 
CPI ‘FS 


BO JNZ BOOS 


RET 


Fig 13. 8080/Z80 screen clear routine, shown assembled to start at BOOO. 


Initialize counter to 
start of screen 


address. 














Initialize 
accumulator to 
blank ‘20 H’ 


Output acc. to 
address given by 
counter 


Increment 
counter 








Has 

counter 
reached end 
of VDU? 






Yes 


RETURN 


Fig 14. Flow chart for the screen clear routine. 


Software 

As with all peripherals it is necessary to 
have some driver software that knows 
what the peripheral wants. In this case 
it is necessary to keep a counter in soft- 
ware of where the next character is to 
be written and to do decoding for any 
control functions that it is desired to 
implement. The normal way this driver 
would be used is to call it as a subroutine 
every time it is desired to output a 
character with the character to be out- 
put being passed in a particular register. 
The driver then looks at the character 
to determine if it is a control character 
(such as carriage control, or backspace 
etc) and if it isn’t then it is placed on 
the screen at the cursor position and the 
cursor is moved on one place. Since the 
cursor is something written by the soft- 
ware you can select a variety of cursor 
symbols. The most useful being to use a 
black on white character, so when the 
cursor is sitting over a blank (as it 
usually is) then it appears as a white 
block, and when it is backspaced over 
characters, it is still possible to read the 
character, 

Of course this driver is the normal 
method of outputting characters, simply 
operating as a ‘glass Teletype’ with no 
programming complications. If you wish 
to use any of the other facilities of the 
VDU you simply don’t call this driver 
and access the VDU directly as memory. 

A program written for some special 
application, such as a Radio Teletype 
(RTTY) substitute can use multiple 
cursors simply by keeping several 
counters of output position. Thus one 
area of the screen could be reserved for 


incoming messages while another area is 
outgoing message preparation area with 
maybe a line at the top of the page 
giving log information, like callsign, 
name, and location of station being 
worked. 

The first part of the driver software, 
which it becomes immediately obvious 
is necessary, is a screen clear routine, as 
the VDU displays chaotic conglomer- 
ation of characters and graphics when It 
is first powered up. This routine is very 
simple as all it needs to do is write 
blanks all over the screen and set the 
flashing and graphic bits for each 
character to zero. The ASCII code for a 
blank is 20H and the flashing and 
graphic bits are the two least significant 
bits, so if the program writes ‘20H’ 
1024 times to make the screen blank 
and then continues to write ‘2GH’ 
another 1024 times to eliminate any 
graphics or flashing characters then our 
object has been achieved. The program 
to do this can be written in a lot less 
space than it takes to describe it, see the 
flowchart in figure 14. 

The listings given are not minimized 
completely but are written to agree 
with the flowchart for clarity. As you 
can see all the programs refer to the 
start of the VDU as ‘FOOOH'’, this is 
where | have located the VDU in my 
system so that it is up near the top of 
memory and out of the way of program 
space. It is not advisable to put the 
VDU at ‘F800’, the very top of memory, 
as the processor's bus will usually ‘float 
high’ when tri-stated and hence attempt 
to write to the VDU and blank the 
screen. If the choice of ‘'FOQQH' doesn't 
conflict with your existing memory 
map | recommend you use this address 
to facilitate any software interchange. 

Software beyond this is best left to 
the individual constructor, as everyone 
has different requirements. It is not 
difficult to write the simple routines 
necessary to update the cursor and write 
characters onto the screen, but there are 
sO many processors in use at present 
that it is of little value to give them for 
one particular processor. 





Due to the size of the PCB we 
have not printed the foil patterns 
here. They are available from the 
CT offices in return for an SAE 
marked ‘VDU Foils’. 

All components for this project 
are being stocked especially for CT 
readers by Marshalls Ltd. of 
Kingsgate House, Kingsgate Place, 
London NW6 4T4. 
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DIGITAL ALARM CLOCK MK2 


Our sister magazines ET] and Hobby Electronics have sold a lot of 
digital alarm clocks — over 10,000 in fact — maybe that's 
something to do with the fact that we sell real bargains. In 
Computing Today we can offer you a truly modern, space age 
model. 

It includes all the facilities expected in a good design — fast, 
slow setting, snooze facility, etc plus two unusual features — 
automatic brightness contro! and a weekend alarm cancel. 


A version of this clock can be seen and examined at our Oxford 


£10.50 


(inclusive of VAT and Postage) 


TO: DIGITAL ALARM CLOCK MK2 
OFFER 
Computing Today 
25-27 Oxford Street 
London W1R 1RF 


Please find enclosed my cheque/PO for 
£10.50 (payable to Computing Today) for 
my digital alarm clock. 


Please allow 28 days for delivery. 


DIGITAL ALARM CLOCK MK2 
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ALARMICHRONO LCD WATCH 


Although this ts our first issue of peel tel Today, we have had 


considerable experience of marketing digital watches through our 
sister magazines ET! and Hobby Electronics — this is by far the 
most advanced and best watch we've offered to readers. 
Currently it is being discounted elsewhere for typically £39.95 
(we don’t quote RRP as this is meaningless) and the watch is a 
‘chinese copy’ of a very famous one in the £100 range! 
The facilities are exceptional: 
@ Normal hours and minutes 
@ Continuous seconds or data display 
B Day of the week 
@ Stopwatch with 0.1 secs resolution 
@ Lap time facility with automatic return to stopwatch after 6 
seconds 
@ Different time zone setting with independent date, day of week 
settings 
@ Good bleeping alarm 
M@ Easy time correcting: on the sixth ‘pip’, press a button and it's 
reset to 00 seconds as long as watch is plus or minus 29 
seconds. 
It comes with a full guarantee of course. 
A sample of this watch can be seen and examined at our Oxford 
Street Offices. 


£27.95 


(inclusive of VAT and Postage) 


TO: ALARM/CHRONO LCD WATCH 
OFFER 
Computing Today 
25-27 Oxford Street 
London W1R 1RF 


Please find enclosed my cheque/PO for 
£27.95 (payable to Computing Today) for 
my Alarm/Chrono LCD watch. 

Name ...... 


Address 
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NASCOM 1 


FEATURES 


® Supplied in kit form for self-assembly 

* Full documentation supplied 

* Fully screened double-sided plated through hole 
printed circuit board 
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Standard Features 


@ Uses the ultra powerful 6502 microprocessor 

@ 8K Microsoft BASIC-in-ROM 

@ Full feature BASIC runs faster than currently avail- 
able personal computers and all 8080-based busi- 
ness computers 

@ 4K static RAM on board expandable to 8k 

@ Full 53-key keyboard with upper-lower case and 
user programmability 

@ Kansas City standard audio cassette interface for 
high reliability 

@ Full machine code monitor and I/O utilities in ROM 

@ Direct access video display has 1K of dedicated 
memory (besides 4K user memory), features 
upper case, lower case, graphics and gaming 
characters for an effective screen resolution of up 
to 256 by 256 points. Normal TV's with overscan 
display about 24 rows of 24 characters, without 
overscan up to 30 « 30 characters 


ASTEC SWITCH MODE 


POWER SUPPLIES 


— MORE WATT PERE 
+5V 10A — £63.25" 
















full 
+5V 20A— £69.75" of vohanea 
+5V 5A available 
+12V 1A £78.90" 
=127V1A 
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NOW AT THE NEW PRICE oF £165 
+ 8% VAT 


Extras 


Requires only a +5V at 3 amps and a ASTEC Videomoniter or a TV and an 
ASTEC Modulator (see below) 
Available during March 79 
Order today with No Deposit or Obligation to avoid shortage disappointments 


|; ASTEC 12” MONITER 
| | UNCASED — £49.95 + VAT 













visit our showroom and 
Full data on any of 

All despatch costs inclusive 
* Please add 8% VAT unless specified Cheques & P.O.'s to 


VIDEOTIME PRODUCTS 


56 Queens Road, Basingstoke, Hants. RG21 1RE. 
Tel: 0256 56417. Tix 858747 


(Trade & Export enquiries welcome) 


ih 


Replaces monitor ROM and circuit needed to tes! pragmmns on 
moa! Mmcrioretessare 

Hexadecimal data may be written to any locaton 

Cantents ol al memory adcresses visible on-acreen 
Connects to sysiem under devélapment as ROM/AAM 

Linehul as contnol computer in ite een rghit Userprogrammabie 
to petfiorm comple: contin tunchang. ways May Ge assigred to 
User programmed Turcthors 

daa! tramang aa E Keown By rilen a! minronorooae@seor will Rall | 
oi ae! breakoont! (which may be subelilutad for any program 
instrection) and contents of internal negisters will be diaplayed 
Crystal Connotea one-microsecond mbtrocyele for himing ang 
dolay functions. INS BOGO has on-chip programma Ble torre 





Two ght WO porte. Port Aoray be weed in sirobed or trl-state 
modes are will Gearninata ihe ct | 
Universal assembler functions: Eietk sfafts, Rasundecimal 


hégiben 2nd sublracian, nisertien of deletion of insituclions, 
maori a] Of spechc Dyies @ic 

internat! standard canttedge Similar prolotypang cards 
withehy avgalaore 

Fast cassette interlace — over 200) baud-eguvalent Toe 
rogram storage (TRANS WIFT 

On-board EPROM programmer, Fstesl possible device perms 
reading (rom same sockel and vordies program 


Coos Soltware — Any menor device wir ed 16 ecoress/oaia 
lines can be copied on screen, lape or EPROM 
Can reorogram ite .fto oerform special operons OF | 


subatdaiing firmware AOR 


STANDARD KIT £99.95 + VAT 


DEVELOPMENT KIT (as above 
plus 24 pin zero-force socket. 43 
way edge connector, ribbon 
cable with 24 pin DIL plug and 
spare 2708 EPROM) £125 + VAT. 
BUILT AND TESTED £145 + VAT | 













*® Full 48 key keyboard included 

* 7K x 8 Ram 

* 1K =x 8 monitor program in Eprom 

* Powerful Mostek 780 CPU 

* 16 = 48 character display interface to std wn- 
modified T.V. 

* TV. display memory mapped for high speed 
access 

* On board expansion te 2K =x 8 Eprom 

*® On board expansion for additional 16/0 lines 

® Memory may be expanded to full 60K (plus 4K 
existing on board) 


SOFTWARE FEATURES 


* 1K *8 monitor providing 

* 8 operating commands, supporting. Mem 
examinemodify, tabulate, copy break, single step 
execute tape, load, tape dump 

* Reflective monitor addressing for flexible monitor 
expansion through user programs 

* Monitor sub-routines include — delay ASCII cod- 

ing, binary to hex conversion, clr screen, scroll up, 

string print, cursor shift and many others 


@ Available expander board features 24K static RAM 
{additional mini-floppy interface, port adapter for 
printer and modem and OSI! 48 line expansion 
interface 

@ Assembler/editor and extended machine code 
moniter available 


Ohio Scientifics 


Superboard Il 


Full 8K basic and 4K user RAM 
built and tested 


£263.84 


+ 8% VAT 








i) CASED — £59.95 + VAT 


| Astec modulator UM1111 — E36 
General — £2.50 + VAT | 

Astec modulator UM1233 — E36 
Good — £4.00 + VAT 


——- 







et hands on experience! 
e above on request 








A board to plug into a NASCOM I. 
with or without expansion, which 
provides 64 line and black graphics 
characters, plus reverse field graphics 

Only slight modification is required to 
main board 

Orders will be handled in strict 
rotation, 

A games program will be included. 

A kitis available from (mail order 
only) 


BITS AND P.C.'s 
8 Church View 
Crigglestone 
WAKEFIELD 
Tel: 251007 


Cash with order £32.75 inc. 
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Interrupts and DMA transfers or don’t call us, we'll 


call you 
L computer can send data to a peripheral device by 
occasionally checking a READY bit in the device's 
STATUS REGISTER to see when the device is ready to send 
or receive more data. This PROGRAMMED type of |/O 
transfer is a very simple method of communicating with 
peripherals and is all that is needed for most hobbyist uses 
involving simple operations based around a teletype machine 
and a paper tape or cassette storage system. 

However, as a system becomes larger, with many more 
devices such as extra teletypes, magnetic tapes, or maybe 
even small discs, the many disadvantages of the programmed 
transfer far outweigh its only advantage (it simplifies prog— 


ast month we finished up by discussing how a 


| ramming) and the many different things that have to be 


taken into account with all sorts of devices operating at 
different speeds even tend to make this type of programming 
more complicated. In a large system, so much thought 


would have to be put into program design to ensure that 
| data is not lost because the computer didn‘t check for them 


in time, that it is not practically feasible to design such a 
system. | 


| The interrupt 


If the computer had nothing else to do anyway, it might 
just as well sit around waiting for the peripherals, but if the 
peripherals supply it with enough information, then the 
chances are that it will need all of its computing power doing 
operations on that information before the peripheral supplies 
more. In such a case, it would be very efficient if it didn’t 
have to concern itself with the peripheral at all until the 
peripheral is ready to send or receive more data. In this 
way, time normally spent looking a the peripheral’s status 
register could be put to better use on a calculation. Such a 
method exists in all computers and microcomputers (most 
modern systems could not do without it) and is called the 
INTERRUPT—DRIVEN transfer. What generally happens is 


| this: 


| a) 


Before the computer expects any data from a 


| peripheral, it sends a code to the device giving it the ability 


| and read in data. 
| cassette recorder telling it to do this. Once this is done, the 


to interrupt. 

b) At a later point in time, the computer will decide 
that it needs some data from a peripheral. Let's say it 
decides it wants the cassette recorder to start its motor 
The computer will send a code to the 


computer makes a note that this operation has been initiat— 
ed, and does something else. It does NOT have to keep 
checking the status bit in the cassette interface to see if the 
latter is ready. If the computer runs out of operations to be 
completed, and has nothing more to do, then it merely 
executes a WAIT FOR INTERRUPT instruction. 

c) The logic in the cassette interface will do the operat— 
lions necessary to start the cassette and begin reading the 
data stored on it. When it has a byte of information ready, 
it signals the processor via an INTERRUPT line. When the 
interrupt line is active, the processor completes any instruct— 
ion that is in process, stops operation of the main program, 
and goes to a separate program in memory that is designed to 
read a byte of information from the cassette interface. 

d) When the INTERRUPT SERVICE routine has com— 
pleted its work (ie, one byte has been taken from the cassette 
interface and stored in an appropriate place in memory) it 
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OOF F INSTRUCTION COMPUTER 
0100 INSTRUCTION EXECUTES CONTROL 
0101 INSTRUCTION INSTRUCTIONS GIVEN TO 
07102 JUMP TO 010A INTERRUPT 
0103 DATA SERVICE ROUTINE 
gigs BATA 

A READ REGISTER 
0106 DATA GET POINTER 
oio7 DATA ING POINTER 
0108 DATA INTERRUPT STORE DATA 
0709 DAT REQUEST STORE POINTER | 
0104 INSTRUCTION CHECK BUFFER 
0106 INSTRUCTION SET FLAG 
010C INSTRUCTION MACHINE STATUS PROCESS DATA 
o100 INSTRUCTION PUSHED ON CLEAR BUFFER 
O10E JUMP TO 0774 4 CLEAR MASK 
OOF DATA RTl 
0170 DATA 
O17 DATA 
O112 DATA 
0113 DATA 
o1i4 INSTRUCTION 
01715 INSTRUCTION 
will execute a RETURN FROM INTERRUPT (RTI) 
instruction. 
e) When the processor sees the RTI, it will immediately 


resume operation of the main program from where it left 
off. 


The stack 


One fine point that was omitted from the above description 
of how an interrupt occurs is called “SAVING THE EN— 
VIROMENT™”. While the main program is running, temporary 
values are stored in the various registers built into the 
processor. If the interrupt service routine has to use the 
same registers, then what will happen to the data that were 
in them when the main program was interrupted? The 


answer to that question is obviously that they would be | 


lost, or written over, were it not for the operation of the | 


STACK and STACK POINTER. 

The stack is a predetermined area in memory where 
temporary variables can be stored away when they are not 
in current use. The stack pointer is one of the processor’s 
internal registers which helps keep track of which stack 


| 


location is the next one to be used. At the very start of the | 


operation, the STACK POINTER is INITIALISED (ie, 
preset) to the address which is at the TOP (or highest— 
numbered location) of the space designated as the stack in 
memory. Every time a command is received by the computer 


to put something onto the stack, it puts it in the location | 


whose address is stored in the stack pointer, and then auto— 
matically decrements the stack pointer, causing it to point 


to the next lower location on the stack, which is not the 


highest free location. The above operation is called PUSHING 


on the stack. The reverse happens when data are read off | 


the stack (POPPING). In the latter case, the stack pointer 


is first incremented by one, and then the data is read out | 


of the location pointed at by the new value of the stack 
pointer; In the case of most modern computer designs, 
some or all of the enviroment is automatically pushed onto 
the stack when an interrupt occurs. An important point to 
remember is that if six items are consecutively pushed onto 
the stack, and then popped off, the last item to be pushed 
will be the first one popped, because it will still be pointed 
at by the stack pointer. For this reason, the stack is called a 
FIRST—IN, LAST-OUT buffer. 

Let's go back to our original example, where the 
computer is merrily running its main program (sometimes 
called the MAINSTREAM of MAINLINE coding), using the 
M6800 as our example, (although other micros do it in a 
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similar way). During execution of an instruction, the in— 
terrupt line becomes active (ie, its state has been changed 
from the idle state by some external means). At the end of 
the operations for the current instruction, the processor 
stores the environment, consisting of the following: 

1000 ADDRESS OF NEXT INSTRUCTION IN 
MAINLINE 

FFE CURRENT VALUE OF INDEX REGISTER 

FFC CONTENTS OF ACCUMULATOR A 

FFB CONTENTS OF ACCUMULATOR B 

FFA CONDITION CODE REGISTER 


The numbers at the left represent the actual address 
in which the data would be stored, assuming that the stack 
pointer was initially set to 1000. Note that the ADDRESS 
and INDEX REGISTER both occupy two bytes each. This 
is because they are 16—bit values and the memory is only 
& bits wide. 

Now that all values are stored away, control can safely 

be given to the interrupt service routine without worrying 
about losing valuable data. The interrupt service routine 
now has complete and unhindered use of the machine. 
However, there are two golden rules which it must obey: 
1) It must not tamper with the data stored in the current 
stack, ie, those locations higher than the current stack 
pointer but lower than the top of the stack. 
2) it MAY push additional values on the stack if it needs 
to, but it must POP them off before it gives control back to 
the MAINLINE. The reason for this is that when the RTI 
instruction is processed it will assume that the stack pointer 
is exactly the same as when the interrupt routine was enter— 
ed, and will reload all the machine registers with the values 
stored in positions relative to the current stack pointer, and 
if the stack pointer is changed then all these values will be 
wrong. 

For the above reason, all interrupts must end with an 
RTI instruction, to ensure that all registers are properly 


reloaded with their original values before control is given. 


back to the MAINLINE. 

At the point where the mainline gets control again, the 
machine will be in exactly the same condition as when 
control was taken from it, and it can carry on operations 
just as if nothing had ever happened. 


Masked and non—maskable interrupts 


In some cases, the programmer may not want some devices 
to interrupt the program. For instance, suppose a system 
has a real—time clock, interrupting the system every 
1/10 second, and a teletype machine, interrupting also 
every 1/10 second. For reasons of timing, the programmer 
may always want to receive the clock interrupt at exactly 
the same time as it happens, but may want to delay 
acknowledgement of the teletype interrupt until it is ready 
to handle it. The clock is then connected to a pin on the 
processor chip called NON—MASKABLE INTERRUPT, 
(NMI). The teletype is connected to a pin called MASK— 
ABLE INTERRUPT REQUEST (IRQ). 

The NMI always causes an interrupt process, and is 
always acknowledged, but the microprocessor has internal 
circuitry to prevent the IRQ from having any effect, if the 
internal INTERRUPT MASK bit is set in the condition 
codes register. This bit can be set and cleared using the 
SET INTERRUPT MASK, and CLEAR INTERRUPT MASK 
instructions. Thus if the INTERRUPT MASK is set, and the 
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LINE INTERFACE 


Fig 2. Levels of priority within a system. 


teletype causes an IRQ, no action is taken by the program. 
However the IRQ will remain active until it is dropped 
by the TTY controller, and so if the computer executes a 
CLEAR INTERRUPT MASK instruction, it will immediately 
go into an interrupt sequence. 


Setting priority 


The above operation is the simplest form of a priority 
system. There are two so-called PRIORITY levels in the 
system, NMI (the higher) and IRQ (the lower). 

In more sophisticated computers, a need arises for 
more than two priority levels in an interrupt system. For 
instance, on a minicomputer system, there may be high— 
speed swapping disks, a medium—speed mass—storage disk, 
a few floppy disks and several teletype terminals. The very 
high speed disk must be acknowledged immediately, or 
data might be lost as new data arrives very fast due to the 
rotational speed of the disk. Thus this device will be attached 
to the highest priority line. The other disks will be assigned | 
to other priority lines in order of their speed, with teletype 
terminals taking the lowest priority because they are the 
slowest. (See Fig. 2.) 

You will notice from Fig. 2 that similar devices are | 
connected to the same priority line. This does not exactly 
mean that they enjoy the same priority, since the devices | 
which are closer to the computer can prevent devices further 
away from interrupting. Therefore they can create a second 
kind of priority, not controlled by the computer and called 
LATERAL PRIORITY, or HORIZONTAL PRIORITY. 
(The priority gained from the priority levels 7 through 4 
is called VERTICAL or MACHINE PRIORITY.) Notice that 
the main terminal is closer to the computer than the com— 
munications line. 

Together with the various levels of priority is an 
internal register called the PRIORITY REGISTER. This 
register contains a number, which is, in effect, like an 
INTERRUPT MASK, as described earlier. If this register is | 
set to 6, then only devices of level 6 priority and higher 
will be acknowledged when they try to interrupt. To allow 
the teletype to interrupt, the cormputer will have to change 
the machine priority level to 4 or lower. This is very useful 
when transferring large amounts of data between fast devices 
and memory, to prevent slower devices gaining control of | 
the machine at critical times. 


Polling vs vectors 
The interrupt service routine is entered by what is known as 
a VECTOR ADDRESS. A VECTOR ADDRESS is a pre— 


defined address that is jammed into the program counter 
after the environment has been saved during an interrupt. It 
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is generated by the computer in most small systems, but in 
more sophisticated systems it can be specified EXTERNAL— 
LY, by the peripheral. 

In our example the M6800, there are only two vector 
addresses that can be used for hardware interrupts. One is 
for the NMI and the other is for the IRQ. These values are 
stored in some of the upper memory locations. This means 
that if five devices can cause an IRQ, then every time an 
IRQ occurs, the interrupt service routine must POLL, or 
ask each device if it was the one that caused the interrupt. 
The disadvantage of this system is that it takes alot of time, 
but for the small system user this is of tittle consequence, 
because an externally—specified vector system, while many 
times faster, is much more expensive in terms of the extra 
logic needed in the peripheral controllers. 

In the externally—specified vector system, each device 
that can interrupt is given its own program in memory to 
handle its requests for service. (This is not a waste of space, 
since each device would need its only special code anyway.) 

When an interrupt is recognised by the computer, an 
INTERRUPT GRANT signal is sent out for the priority level 
that has caused the interrupt. If a device receiving the 
GRANT signal was the one that started the interrupt process, 
then it will respond to this grant signal by sending the com— 
puter its vector address. If not, it merely passes the GRANT 
onto the next device along the bus at the same priority level. 
In this way, devices of the same MACHINE priority level 
have greater LATERAL priority if they are connected closer 


HAPPY 
MEMORIES 


21L02 450ns 80p 2114 450ns £5-25 
21L02 250ns 95p 2114 300ns £6-00 
4116 250ns £8-75 2708 450ns £6-75 


TRS-80 16K Memory Upgrade Kit £75 
Full instructions included 


S100 16K Static RAM Kit 450ns £195 
Bank select, 4K boundaries, all sockets, 
components and instructions included 
with 4K £81, 8K £119, 12k £157 


ASCII Keyboards from the USA £48-50 
59 keys, 128 characters, alpha-lock, 
repeat, pos. and neg. strobe, send 
SAE for data sheet 


Science of Cambridge Mk 14: 
Set of 18 Texas low-profile sockets £2-80 


Texas low-profile DIL sockets: 
pins 8.14. 16.18. 20, 22. 24. 28. 40. 
pence 10.11. 12.17. 18.20. 22. 28. 38. 


Antex Imm bits CCN or CX17 45p 
Call or write for 74LS price list 


VAT included. 20p p+p under £10 order 


5 Cranbury Terrace, Southampton, 
Hants, SO2 0LH Tel: (0703) 39267 
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to the computer, as was shown earlier. 


Transfers without the computer 


Some computers have the ability to be stopped dead in 
their tracks by an external device. This external device 
such as an ultra—high—speed disk or large off line memory, 
can pull down the HALT line to the computer. The computer 
will then halt immediately, ie, without waiting for the end 
of an instruction, and the external device will have complete 
control of the bus. When it gets control, then it can do mass 
transfers of large blocks of data simply by supplying all the 
address and control signals that the processor normally 
supplies. 

Such data transfers can happen at the maximum speed 
of the memory, since they are unhindered by the fact that 
the program has to load and store each location. This method 
is called DIRECT MEMORY ACCESS, and is the most 
efficient way to transfer large amounts of data. However it 
has a drawback—it is very expensive in terms of hardware 
when compared to the simple program controlled method, 
since large amounts of hard logic are required in each 
peripheral that has this capability. This logic is needed to 
keep track of addresses and timing signals, since the processor 
cannot supply these. For this reason, DMA is used only 
where large amounts of data are being transferred all the 
time between high speed devices. In the next article in this 


series, we will look into some of these types of devices. 
12,000 
BUILD THE ALREADY SOLD 


NASCOM | COMPUTER nm 


WE ARE THE SOLE APPROVED LONDON 
NEW LOW PRICE 
£ 1 65. most ph =) 


STOCKIST & NATIONAL DISTRIBUTOR 
FEATURES: 


KITS IN STOCK: 
@ BRITISH DESIGN As a 2S bed ere KIT 
FREE B-BUG WITH EVERY 
KIT 


ERVICE & GUARANTEE 

* SUPPLIED IN KIT FORM FOR SELF ASSEMBLY 

® FULL DOCUMENTATION SUPPLIED 

*® FULLY SCREENED DOUBLE-SIDED PLATED 
THROUGH HOLE PRINTED CIRCUIT BOARD 

® FULL 48 KEY KEYBOARD INCLUDED 

* 2K X RAM 

* 1K X 8 MONITOR PROGRAM PROVIDING 

*# POWERFUL MOSTEK Z80 CPU 

* 16 X 48 CHARACTER DISPLAY INTERFACE TO 
STD. UN-MODIFIED TY 

* TV DISPLAY MEMORY MAPPED FOR HIGH 
SPEED ACCESS 

* ON BOARD EXPANSION TO 2K X 8 EPROM 

# ON BOARD EXPANSION FOR ADDITIONAL 





161/O LINES 
= MEMORY MAY SE EXPANDED TO FULL 60K 


SOFTWARE 

* 1K X 8 MONITOR PROGRAM PROVIDING 

* 8 OPERATING COMMANDS: SUPPORTING MEM EXAMINE/ MODIFY /TABULATE/ COPY / BREAK / 
SINGLE STEL EXECUTE TAPE. LOAD, TAPE DUMP 

# REFLECTIVE MONITOR ADDRESSING FOR FLEXIBLE MONITOR EXPANSION THROUGH USER 

OGRAMS 

# MONITOR SUB-ROUTES INCLUDE — DELAY ASCII CODING, BINARY TO HEX CONVERSION, CLA 

SCREEN, SCROLL UP. STRING PRINT. CURSOR SHIFT AND MANY OTHERS 


EXPANSION OTHER HARDWARE 
# EXPANSION BUFFER BOARD £25.00 * 3A POWER SUPPLY FOR UP TO 4K monary 405 
aut KITS (INCLUSIVE ALL HARDWARE) 
£85.00 en pia SUPPLY FOR UP TO 4K EXPANSION 

£140.00 * MK 4.50 

aA POWER SUPPLY FOR LARGER THAN 32K 
EXPANSION 

* EXPANSION CARD FRAME 
* EPROM PROGRAMMER 
* E FROM ERASER 
* KEYBOARD CABINET 
* PROGRAMMING MANUAL 


K £200.00 
# 1/0 BOARD WITH DECODERS AND ALL HARD 
WARE EXCEPT ICS £35.00 
WILL ACCEPT UP TO 3 PiOs 1 CTC AND 
1UART 


All mail to: 
Henry's Radio 
404 Edgware Rd. 
London, W2 


thn with Yves 
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Phone {01} 723 1008 
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featuring the amazing 


RCA COSMAC 


1802 microprocessor 





£99.99 


PLUS £7.99 VAT 





* RCA Cosmac COS/MOS 1802 
Microprocessor. Addressable to 64K 
with DMA interupt 16 registers, ALU. 

* 256 bytes RAM with facilities for on 
board expansion to 16K and capability 
to handle 64K. 

* Fully decoded, professional HEX 
keyboard. 

* Stable XTAL clock. 

* RCA 1861 video IC enables display 


of any segment of memory on TV or 
Video Monitor. 

a een of fully built and tested unit 
or kit. 


STOP reading about computers and get your “hands on” an ELF Il and Tom Pittman’s Short Course. ELF I! 
demonstrates all the $91 commands which an RCA 1802 can execute, and the Short Course speedily instructs you 


how to use them. 


ELF I's VIDEO OUTPUT makes it unique among computers selling at such 6 modest price. Attached to your 
Video/ Monitor ELF allows you to display alphanumetric readout, graphics or video games. 


ELF I! EXPLODES INTO A GIANT 
ELF II's 5-Card expansion buses allows yo to expand as your need for POWER grows. Plug in the GIANT MONITOR 
BOARD for |/O with cassette, ASCII Keyboard, TTV, RS232-C etc. ADD up to 16K RAM onboard or more. Build 


your own circuits with a KLUGE prototype board. 


Expanded ELF II is perfect for engineers, business, industry, scientific and educational purposes. 
TINY BASIC cassette tape makes programmng the ELF Ii even easier. Use with your ELF Il; Commands include; 


SAVE: LOAD: +, -, 


x, (): LET:IF/THEN: PRINT: GOTO: GOSUB: RETURN: END: REM: CLEAR: LIST: RUN: 


PLOT: PECK AND POKE: 26 variables |A-Z) comes fully documented and includes alphanumeric character generator 


for direct display on your !V. 


ELF-BUG MONITOR cassette lets you debug programmes at lightening speed. It displays contents of all registers on 
your TV at any point in your programme. Also displays 24 bytes with full addresses, blinking curser and auto- 


scrolling, A must for the serious programmer, 


FOR FURTHER DETAILS CONTACT DEPT. 
H.L. Audio Ltd, 138 Kingsland Road, London E2 8BY 


138 KINGSLAND ROAD 


H.L. AUDIO soon zee" 


PLEASE SEND MEL) TICK. COMPLETE AND POST TO ABOVE ADDRESS 


CIRCA COSMAC ELFI11I Kit, complete with instruction & operating manual 


INCL VAT 
£107.95 


OC) ELF11 Wired & Tested complete with power supply, RCA 1802 Users manual & T. Pittmans Short Course £161.15 


_) Power Supply for ELF1I 
-) GIANT BOARD Kit for cassette 1/0:TTY, RS232-C 
1/0, 8bit P 1/0, decoders for 14 separate 
1/0 instructions and systems monitor 
([) GIANT BOARD Wired & Tested 
(1) 4K RAM BOARD Kit addressable to any page to 64K 
— 4K RAM BOARD Wired & Tested 
KLUGE Prototype board accepts up to 36 IC's 


) 86 pin Gold Plated Connectors (1 required for each add on cards) 


_) RF Modulator to use with TY 
ASC11 Professional Keyboard Kit 


with 128 ASCL1 upper/lower case set, 96 printable characters, 


onboard regulator, parity logic selection and choice of 4 
handshaking signals to mate with most computors 
CL) ASC11 Keyboard Wired & Tested 
C}] DE-LUXE METAL & PERSPEX CABINET for ELFI1 
C) DE-LUXE METAL CABINET for ASCI1 KEYBOARD 


1) EXPANDED POWER SUPPLY. required when using 4K RAM 


C) TINY BASIC cassette Tape 
“) ELF-BUG monitor cassette Tape 


[) Tom Pittmans ‘Short course on Microp’ & Comp" Progm’ manual 


“) Tom Pittmans ‘Short course on Tiny Basic"’ 
—] RCA 1802 Users manual 


ALL PRICES QUOTED INCLUDE VAT 
ADD £2.00 P & P for orders over £15.00 
1 ENCLOSE 


TEP TOE TTE OTOL ELE CeCe Ce PTC ee ETC ee See eee CCS ST CeCe eas 


£5.40 


POPP eee C EOS E CSCC CUCU CPCS PES eee eee eee 


TEPER eee eee eee eee eee 


OPP eee COU COS TO SE UC CR UCU CECT 


CREE REE EERE RE REE RR ERE ER ERR EEE RE REE RRR OTE EH EE eee 


SECRET REET EERE EEE R REET R EERE REE ERO w ee 


DEALERS ENQUIRIES WELCOME 
































INUC® 


Independent NASCOM Users 
Club 


We are growing at a fantastic 


rate. 
What do you get for £5 per 
year? 
4 6 NEWSLETTERS PER 
YEAR. 
ii RESULTS OF INDEPEN- 
DENT SURVEYS. 
iii SOFTWARE & COMPETI- 
TIONS. 
iv NEWS AND YOUR 
VIEWS. 


v TECHNICAL ADVICE AND 
SERVICE. 

vi ACTION!! YOU WANT IT; 
YOU GET IT. 

WE'RE POWERFUL: WE'RE 

YOURS 
£175 in prizes in May s Newslet- 
ter 
Our offers could even make it an 
investment!!! 


I.N.U.C. 


Reliance Buildings 
Damside Street, 
Lancaster 
Phone: 0524 33596 


TEMPORARY 










































ETCH RESIST TRANSFER 
KIT SIZE 1:1 


Complete kit 13 sheets 6in x 4%/21n 
€2.50 with all symbols for direct 
application to PC board Individual 
sheets 25p each (1) Mixed Symbols (2) 
Lines 0.05 (3) Pads (4) Fish Plates and 
Connectors (5) 4 Lead and 3 Lead and 
Pads (6) DILS (7) BENDS 90 and 130 
(8) 8—10—12 T.0.5. Cans (9) Edge 
Connectors 0.15 (10) Edge Connectors 
0.1 (11) Lines 0.02 (12) Bends 0 O2 (173) 
Quad in Line 


FRONT AND REAR PANEL 
TRANSFER SIGNS 


All standard symbols and wording Over 
250 symbols. signs and words. Also 
available in reverse for perspex, etc 
Choice of colours, red, blue black. or 
white Size of sheet 12in x 9in. Price €1. 


GRAPHIC TRANSFERS 
WITH SPACER 
ACCESSORIES 


Available also in reverse lettering. colours 


red. blue. black or white Each sheet 
12in. x Sin contains capitals. lower case 
and numerals Vein kit or ‘ain kit. £1 


complete. State size 
All orders dispatched promptly. 
All post paid 
Ex U K add 50p for air mat! 


Shop and Trade enquiries welcome 
Special Transfers made to order 


E.R. NICHOLLS 
P.C.B. TRANSFERS 
Dept. CT2 


46 LOWFIELD ROAD 
STOCKPORT, CHES.061-480 2179 
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OME COMPUTER SURVEY 


By lan Graham A: small computer systems go the way of all mass— 
produced microcircuitry of late i.e down in price, 
manufacturers are beginning to find the hobbyist/ 

small business applications a lucrative market. 

This month we look at eight readily available mini— 
computer systems of interest to the hobbyist, ranging in 
price from £165 for the Nascom 1 kit to £1205 for Apple II 
with a TV monitor (£985 without monitor). Prices for higher 
level versions are also included. 

For ease of comparison, we have listed the information 
in the same format for all systems. Basic information on 
applications, the hardware you get for your money, memory 
capacity, video display and extra hardware available is 
given.Where the basic system does not include a TV monitor, 
we have added it on to the price. In other words, when you 
shell out the price listed, you have a complete system, ready 
to go. 

In most cases extra hardware is available. Where the 
range of add—on units is extensive, we have given just a few 
examples to illustrate the range. 

Data transfer figures are given in baud. Although the 
baud is now synonomous with bit per second, it wasn't 
always that simple. The baud used to be defined as the 
number of Morse code dots transmitted continuously in a 
second. (No, it doesn’t mean a great deal to me either). The 
higher the data transfer figure, the quicker the system will 
load a program from cassette, or floppy disc if specified. 

These minicomputers are by no means intended 
solely for the home computing market. Indeed, one or two | 
which were designed specifically for hobbyists have found 
their way into small business applications. In some cases 
scientific, business, financial and/or educational programs are 
available on prerecorded cassettes. 

Hardly a week goes by without one manufacturer or 
| another announcing a new add—on or an improved basic 
system or a change in retail price of an existing system. As 
we hear of these changes we'll keep you posted in our news 
| pages. 
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When you have decided which system is ideal for you, 
how do you get the most from it? Users’ clubs, springing up 
all over the country, provide a forum for computer owners of 
all abilities, from novice to experienced programmers, to 
exchange ideas and programs. Details of Users’ clubs, their 
meetings and facilities available are published from time to 
time in Computing Today. | 


| MEMORY: 


SYSTEM: 
SUPPLIER: 


Micros 

Micronics, 

1, Station Road, 
Twickenham, 
Middlesex 

Tel: 01—892—7044. 


Kit + VDU £455 
Assembled + VDU £494. 


PRICE: 


APPLICATIONS: Small business, process control, hobby. | 


Yet another system based on the Z80 CPU. The basic hard— 
ware includes keyboard, power supply and TV, video moni— 
tor, cassette and printer interfaces, Micronics can also supply 


| a display unit. Two TTL compatible I/O ports are provided. 
| Two further parallel |/O ports are optional. 


2K RAM 

1K EPROM monitor 

2K BASIC EPROM with either 4K RAM or 
8K RAM are available on extra boards. The Micronics expan— 


' sion unit provides extensions up to 64K memory. There is 


| VIDEO: 


an extra 1K EPROM socket on the main board, and 4K | 


EPROM sockets on an optional board. Up to 10K RAM 
and 6K EPROM can be accommodated internally. 

Micros may be programmed at machine level in Z80 
code or at high level with the BASIC interpreter, supplied 
on cassette or as a set of plug—in EPROM. 


768 character display, 16 lines by 48 char— 
acters: 128 ASCII characters on a 9 by 7 matrix. 


| HARDWARE AVAILABLE: 5% inch mini—floppy drive and 


controler. Display unit. Acoustic telephone coupler, 40 
column impact printer. 


| DATA TRANSFER RATE: Standard 250 baud. An up— 
graded version giving 2400 baud will be available in the 
near future. 
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SYSTEM: PET 2001-8 

SUPPLIER: Commodore Systems Division, 
360, Euston Road, 
London. 
Tel: 01—388 5702 

PRICE: 2001—4 (4K RAM) £496.80 


2001—8 (8K RAM) £594 
2001—16N (16K: RAM) £729 
2001—32N (32K RAM) £858.60 
Prices include VAT. 


APPLICATIONS: Hobby, commercial, science, education. 
PET may also be used as a front and end processor, in 
several languages for linking to a mainframe computer. 
PET is a single unit based on the 6502 CPU and IEEE—488 
interface, comprising screen, cassette recorder and keyboard 
(73 keys plus 20 key calculator pad). The 16N and 32N 
models will be available from May ‘79. 


MEMORY: 8K RAM, expandable to 32K externally. 
8K ROM BASIC interpreter (extended BASIC) 
4K ROM operating system 
1K ROM diagnostic routine 
1K ROM machine language editor. 


VIDEO: 9 inch CRT, 1,000 character display, 40 
column by 25 lines, 8 by 8 dot matrix (characters and con— 
tinuous graphics. Reverse field on all characters. 


PROGRAM LIBRARY: § Scientific, financial, business, 
educational and games cassettes are available from 
Commodore and other software companies. 


DATA TRANSFER RATE: 1,000 baud, but with built—in 
software any program 
reliability, cutting the effective rate down to 500 baud. 


HARDWARE AVAILABLE: In April ‘79 Commodore are 
introducing two new printers. The 2023 is an 80 column 
seven by six needle matrix impact printer with an average 
printing rate of 93 characters per second. The 2022 is a high 
quality tractor feed printer, the professional version of the 
discontinued 2020. The PET second cassette deck plugs 
directly into the PET 2001 computer and the functions are 
under program control. The 2040 dual drive floppy, avail— 
able in May ‘79 will complete the system. 
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is recorded twice in series for | 








SYSTEM: APPLE II 

SUPPLIER: Personal Computers Ltd., 
18—19, Fish Street, 
London. ECS. 
Tel: 01—283—3391. 


PRICE: 16K + TV monitor £1205 


APPLICATIONS: Education, hobby, science, finance. 
Apple Il is based on the 6502 MPU. It includes an ASCII 
keyboard, cassette interface, peripheral connectors, loud— 
speaker, game |/O connector and two game controls. Audible 
cues announce system functions or programming errors, and 
make games more interesting. 


MEMORY: 16K RAM (up to 48K available) 
6K ROM BASIC 
2K ROM monitor. 


VIDEO: Personal Computers can supply a 13 inch 
colour television monitor. The 5 by 7 matrix upper case 
characters are displayed on a 40 character by 24 line picture. 
Normal, inverse and flashing characters are provided. 
Graphics are available in 15 colours. 


DATA TRANSFER RATE: 1500 baud. 


HARDWARE AVAILABLE: 16K RAMS and ROM boards, 
graphics joystick, voice recognition card, cassette recorder, 
5% inch floppy disc subsystem, Centronics printer — just a 
few from PC's extensive range. 





_ SURVEY 


SUPPLIER: Tandy Corporation, 
Bilston Road, 
Wednesbury, 

West Midlands. 
Tel: 021—556—6101. 


PRICE: Level 1 (4K) £499 
Level 1 (16K) £728 
Level 11 (4K) £578 
Level 11 (16K) £807 


APPLICATIONS: Level 1 Hobby and education 
Level 11 Small business 
The system based on the Z80 CPU, comprises four units— 


| 


| mains/battery cassette recorder, VDU, power supply and the 


CPU. 


| MEMORY: 4K RAM program storage (level 11 12K) 


1K RAM (static) for video display 
4K ROM 


VIDEO: 12 inch CRT. 1024 character locations, 64 
columns by 16 lines, Each character location can be sub— 
divided into a 2 by 3 matrix, giving an overall 128 by 48 
matrix. The 6144 positions can be individually lit or dimmed 
from program to produce continuous or interrupted graphics. | 


DATA TRANSFER RATE: Level 1 250 baud 
Level 11 500 baud. 
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SYSTEM: _Exidy Sourcerer 
SUPPLIER: Teleplay, 
| 14 Station Road, 
New Barnet 
Herts. EN5 1QW. 
Tel: 01—441 2922 


PRICE: 16K £760 + VAT 
32K £950 + VAT 


APPLICATIONS: Hobby process control, invoicing. Based 
on the Z80 CPU, this system is a single unit containing CPU, 
RAM, monitor, keyboard and modems. (modulator/demod— 
ulators) for TV and tape recorder. The keyboard is 63 key 


qwerty with a 16 key numeric pad. Dual cassette \/O and | 


parallel port for direct Centronics printer attachement are 
supplied. 


MEMORY: 16K RAM (32K available) 
12K ROM 
A socket on the side of the case allows the insertion of 8K 
of ROM in cartridge form. The plug—in ROM cartridges 
/ contain programming languages such as Standard BASIC, 
Assembler and Editor, operating systems such as DOS 
| (Disc Operating System), enabling Fortran and Cobol to be 
'used, and applications packages such as Word Processor. 


VIDEO: The video output, which can be turned into 
UHF for a few pounds, produces a 64 character by 30 line 
picture (8 by 8 dot matrix). 


DATA TRANSFER RATE: Remote computer control at 
300 and 1200 Baud. 


HARDWARE AVAILABLE: An S—100 expansion unit is 
available allowing further machine expansion. 


} 
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SYSTEM: NASCOM1 

SUPPLIER: Nascom Microcomputers, 
92, Broad Street, 
Chesham, 
Bucks. 
Tel: 02405 751517 


PRICE: Kit from £165.00. 


APPLICATIONS: Games, maths. You'll need a soldering 
iron, a power supply and a domestic TV to turn this Z80 
microcomputer into a working system, with an ordinary 
cassette recorder for program storage. A suitable power 
supply should give +12 V at 150 mA 
+5 Vat2A 
—5 V at90 mA 
and —12 V at 12 mA (for RS232 only) 
The kit includes a Z80 CPU, an uncommited PIO, a 
TV modulator, an assembled keyboard, an IM 6402 UART, 
memory, cassette or RS232 interface, a double—sided 
PCB. all other passive and active components, wire, solder 
and complete documentation. 


MEMORY: 2K RAMstatic 
1K monitor (in a 2708 EPROM) 





VIDEO: The format is 48 characters by 16 lines. The 
video should be blanked during VDU RAM access by the 
CPU, However the blanking signal is not long enough, so 
noise creeps through, appearing as snow on the screen. This 
problem can be corrected by using the circuit shown in the 
Nascom 1 review in the November issue of Computing 
Today (ETI supplement). 


DATA TRANSFER RATE: Tape 300 baud, floppy disc 
256k baud. | 


HARDWARE AVAILABLE: Suitable power supply,4K and 
6K memory boards, BASIC interpreter, 1/O board, NASBUS 
motherboard. 
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SYSTEM: HORIZON 
SUPPLIER: Comart, 

P.O BOX 2, 

St. Neots, 

Cambs. 

Tel: 0480 215005. 
PRICE: From £995 
APPLICATIONS: Education and small business. This Z80 
system comes with integral floppy dic drive and controller, 
and an interface for any V24 or current loop interface 
terminal. The Horizon motherboard has slots for up to 12 
S—100 circuit boards, which can be powered by Horizon 
itslef. The seriel 1/O port and disc drive power requlation 
circuitry are included on the motherboard. 
MEMORY: 16K RAM 
One mini disc drive with 90K 
(Maximum 48K memory with three discs). 
Horizon includes North Star extended disc BASIC and 
DOS on discette. The disc controller board can control 
up to three drives. The Horizon software discette also 
includes a comprehensive monitor and memory test for 
hardware and software maintenance. 
DATA TRANSFER RATE: 125K Baud. 
HARDWARE AVAILABLE: Extra serial and parallel 1/O 
interfaces may be added for a printer, second terminal, or 
|} modem requirements. 





SURVEY 


SYSTEM: 3802 
| SUPPLIER: Research Machines ctd., 
P.O. BOX 75, 
209, Cowley Road, 
Oxford. 


Tel: 0865 49792. 


PRICE: 16K system £965 + VAT. 

APPLICATIONS: On-line data logging and _ control, 
educational, scientific research. The system is based on the 
Z80, and used CP/M software. The smallest system available 
has 4K memory, 3802 processor and keyboard. 


MEMORY: 4K (Maximum memory capacity currently 
available is 56K). The software available includes BASIC | 
interfaces, Z80 Assembler, interactive text editor, terminal 
mode software, data logging routines, CP/M DOS (Disc 
Operating System), text output processor, CBASIC compiler, 
Fortran, Algol, Pilot, Cobol, CP/M users club library. 


VIDEO: The integral: VDU interface gives upper and | 
lower case characters and loe resolution graffics. Text and 
graffics can be mixed anywhere on the screen. There is also 
an integral cassette interface, software and hardware, using 
named cassette files for data and program storage, enabling 


| more than one program to be stored easily on each cassette. 


| DATA TRANSFER RATE: Tape 300/1200 baud, VDU |} 


equivalent to 5K Baud with auto paging. 


HARDWARE AVAILABLE: Options include cassette, single | 
or dual mini—floppy discs, dual double—sided eight inch | 


| discs (1MB), serial, parallel and analogue interfaces, printer. 
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technical 
book service 


What Is A Microprocessor ? 
2 Cassette tapes plus a 72 page book deal with 
many aspects of microprocessors including 


Binary and Hexadecimal counting, 
gramming etc. | £1 


NEW: 


Pro— 
0.7 


Adams, C. BEGINNERS GUIDE TO COM- 


PUTERS AND MICROPROCESSORS WITH 
PROJECTS £5.60 
Understanding building programming and operating 
your own microcomputer. 


NEW: 

Albrecht, B. BASIC FOR HOME COMPUT- 
ERS. A self teaching guide £4.75 
Shows you how to read, write and understand basic 
programming language used in the new personal size 
microcomputers. 

Albrecht B. BASIC. A self teaching guide 
(2nd edition) £4.50 
Teach yourself the programming language BASIC. You 
will learn how to use the computer as a tool in home or 
office and you will need no special maths or science 


background. 

Alcock, D. ILLUSTRATING BASIC £2.20 
This book presents a popular and widely available 
language called BASIC, and explains how to write 
simple programs. 
Altman, 1. MICROPROCESSORS ~ £10.65 
Gives a general overview of the technology design 
ideas and explains practical applications. 


Altman, L. APPLYING MICROPROCES- 
SORS £12.00 


Eoliow volume which takes you into the second and 
third generation devices. 


Aspinall, D. INTRO TO MICROPRO- 
CESSORS , £6.40 
Explains the characteristics of the component. 
NEW: | 

Barden, W. Z-80 MICROCOMPUTER 
HANDBOOK _ £7.60 


Barden, W. HOW TO BUY AND USE MiINI- 
COMPUTERS AND MICROCOMPUTERS 

oe | — £7.75 
Discusses these smaller computers and shows how 
they can be used in a variety of practical and recreational 
tasks in the home or business. ee 
Barden, W. HOW TO PROGRAM MICRO- 
_ COMPUTERS 2 £7.00 
This book explains assembly language programming of 
microcomputers based on the Intel 8080, Motorola 
-MC6800 and MOS Technology MCS6502 micro- 
_ processor. 2 | 





Barna, A. INTRODUCTION TO MICRO- _ 


COMPUTERS AND MICROPROCESSORS 

£7.50 
Provides the basic knowledge required to understand 
microprocessor systems. Presents a fundamental dis- 
cussion of many topics in both hardware and software. 


Bibbero, R. J. MICROPROCESSORS IN 


INSTRUMENTS AND CONTROL £12.45 


introduces the background elements, paying particular oo 


regard to the dynamics and computational instrumenta- 


tion required to accomplish real-time data processing | 


D. TV TYPEWRITER COOK- 


tasks. 
Lancaster, 
BOOK £7.75 


An in-depth coverage of tv typewriters (tv's) the only 


truly low cost microcomputer and small display inter- 


face. 
Lancaster, D. CHEAP VIDEO COOK- 


BOOK £6.50 
Lesea, A. MICROPROCESSOR !INTERFAC- 
ING TECHNIQUES £7.50 
NEW: a 
Leventhal. INTRO TO MICROPROCES- | 
SORS ) £16.70 
NEW: | 4 
Lewis, T. G. MIND APPLIANCE HOME 


oe APPLICATIONS £4.75 


W: | 
Libes, S. SMALL COMPUTER SYSTEMS — 


HANDBOOK £5.79 


The Primer written for those new to the field of personal _ 


home computers. 


NEW: fe 
Lippiatt. ARCHITECTURE OF SMALL 
COMPUTER SYSTEMS £4.35 
NEW: a 
Moody, R. FIRST BOOK OF MICRO- — 
COMPUTERS £3.65 


(the home computer owners best friend). 


McGlynn, D. R. MICROPROCESSORS — 


Technology, Architecture & Applica- = 


tions 


£8.40 


This introduction to the ‘computer-on-a-chip' providesa > 


clear explanation of the important new device. 
McMurran, 
PROCESSORS 


A practical programming guide that includes architec- 


ture, arithmeticilogic operations, fixed and floating point 


PROGRAMMING MICRO- _ 
£5.50 __ 


computations, data exchange with peripheral devices : 


computers and other programming aids. 


NEW: 
Nagin, P. BASIC WITH STYLE 


fA00 


Programming Proverbs. Principles of good pro- - 


gramming with numerous examples to improve pro- - 


gramming style and producing. 

NEW: | 

Ogdin SOFTWARE DESIGN FOR 
OMPUTERS yw 


NEW: © | . 

Ogdin. MICROCOMPUTER DESIGN £7.05 

Peatman, J.B. MICROCOMPUTER BASED | 
£19.00 


DESIGN — 


MICRO- _ 
£7.00 
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- This book is intended for undergraduate courses on 
microprocessors. 


NEW: 

Bursky, D. MICROCOMPUTER BOARD 
DATA MANUAL 40 
D. MICROPROCESSOR DATA 


includes complete description of the processor. Sup- 
port circuits, Architecture, Software, etc. 
Coan, J. S. BASIC BASIC | £7.50 


An introduction to computer programming in BASIC 


language. 

Coan, J.S. ADVANCED BASIC £5.30 
Applications and problems. 

NEW: 

Duncan. MICROPROCESSOR SOFTWARE 


ENGINEERING £13.50 
NEW: 


Freiberger, S. CONSUMERS GUIDE TO 
PERSONAL COMPUTING AND MICRO- 


Bursky, 


COMPUTERS £5.50 
NEW: 

Frenzel, L. GETTING ACQUAINTED WITH 
MICROPROCESSORS £7.10 


This is an invaluable book for those who want to know 
more about hobby and personal computing. 

Gilmore, C. M. BEGINNERS GUIDE TO 
MICROPROCESSORS _  €4.79 


Gosling, R. E. BEGINNING BASIC £3.25 
Introduces BASIC to first time users. 

Graham, N. MICROPROCESSOR PRO- 
GRAMMING FOR COMPUTER ‘2S 
BYISTS 

Haviland, N. P. THE COMPULATOR 
BOOK £6. 
Building super calculators and minicomputer Lee 
with calculator chips. : 
Heiserman, D. L. MINIPROCESSORS 
FROM CALCULATORS TO COMPUT- 
ERS £4.85 
Hilburn, J. L. MICROCOMPUTERS, 
MICROPROCESSORS, HARDWARE, 
SOFTWARE AND APPLICATIONS £16.95 
Complete and practical introduction to the design, pro- 
gramming operation, uses and maintenance of modern 
microprocessors, their integrated circuits and other 
components. 


Klingman, E. MICROPROCESSOR are 
£16.9 


TEMS DESIGN 

Outstanding for its information on real Hie Co cet 
this text is both an introduction and a detailed informa- 
tion source treating over a dozen processors, including 
new third generation devices. No prior knowledge of 


microprocessors or microelectronics is required for the _ 


reader. 

Kemeny, J. G. BASIC PROGRAM- 
MING £6.10 
A basic text. 


Korn, G. A. MICROPROCESSOR AND 


SMALL DIGITAL COMPUTER SYSTEMS 


FOR ENGINEERS AND SCIENTISTS £19.00 
This book covers the types, languages, design software 
and applications of microprocessors. 
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Rao, eu. "MICROPROCESSOR AND 
MICROPROCESSOR SYSTEMS £20.50 
A completely up-to-date report on the state-of-the-art of 
microprocessors and microcomputers written by one of 
the leading experts. 
Rony, P.H. THE 8080A BUGBOOK: Micro- 
computer Interfacing & Erogremaicg 
8.15 
The principles, concepts. and applications of an 8-bit 
microcomputer based on the 8080 microprocessor IU 
chip. The emphasis. is on a computer as a controller. 


Scelbi. 6800 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £7.80 
Scelbi. 8080 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £7.80 
Scelbi. UNDERSTANDING MICROCOM- 
PUTERS £7.60 


Gives the fundamental ‘concepts of virtually all micro- 
computers. | . 


NEW: , 

Schoman, x. THE BASIC WORK- 
BOOK £3.70 
Creative techniques for beginning programmers. 
NEW: | 

Sirion, D. BASIC FROM THE GROUND 
UP | £6.00 
Soucek, B. MICROPROCESSORS AND 
MICROCOMPUTERS £18.80 


Here is a description of the applications programming 
and interfacing een aus common to ail micropro- 
cessors. 


NEW: | 

Spracklen, D. SARGON £9.75 
A computer chess progiain in Z-80 assembly language. 
NEW: | 
Tracton. 57 PRACTICAL PROGRAMS & 
GAMES IN BASIC £6.40 


Programs for everything from Space war games tc 
Blackjack. 


Waite. M. MICROCOMPUTER bree © 


Introduces the beginner to the basic principles of the 
microcomputer. — 

Ward. MICROPROCESSOR | MICRO- 
PROGRAMMING HANDBOOK £6.00 
Authoritative practical guide to microprocessor con- 
struction programming: ang as: 


NEW: 
Veronis. MICROPROCESSOR £12.85 
Zaks, R. INTRODUCTION TO PERSONAL 
AND BUSINESS COMPUTING £7.50 
Zaks, R. MICROPROCESSORS FROM 
CHIPS TO SYSTEMS } £7.50 











Note that all prices include postage and packing. Please 
make cheques, etc, payable to Computing Today Book 
a (Payment in U.K. Currency only please) and send 
O 

gComputing Today Book Service, 
#P.O. Box 79, 

Maidenhead, Berks. 
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Our parent magazine, ETI, has published details of 
-a game called ‘AMBUSH!’. Here Pete Howells 
| presents a version written for the PET computer. 


number of restrictions must be accepted unless 
specific hardware add—ons are built. Firstly the lack 
of sound effects. The ETI game uses a number of different 
sounds for ‘attack’, ‘hit’, ‘fire’ etc. On the PET these must 
| be replaced with written messages or graphics effects. 
Secondly the lack of colour. Nothing can be done about this 
unless you are prepared to colour specific areas of the screen 
like some pub and arcade games. Finally, simulating the 
effect of holding down one or more of the ‘fire’ buttons. On 
the ETI game ammunition is consumed all the time that 
a ‘fire’ button is held down. Using the GET command in PET 
BASIC will input one character from the keyboard buffer 
and holding down a key will not cause a stream of characters 
/ to be entered. The only way round this is to only allow 
enough ammunition to complete the game. This means that 
any attempts to predict the course of the attack will waste 
| ammunition and you will lose the game. 


| n attempting to reproduce the game on a PET a 


Setting ‘em Up 


10 DIM 4(4,3) 

441 DATA 32793) 0,+80,33205,0,-2,33753 0,-80, 
| 33181,0,42 
12 FOR I=1 TO 4 

13 FOR J=1 10 3 

14 READ H(I,J) 

15 NEXT J 

16 NEXT I 

20 INPUT "3SET SPEED (1 TO 9)"35 

21 IF 8<1 OR S>9 GOTO 20 

| 22 SS=INT(100/8) 


| The array ’M’ is a table of starting position and directions 
of movement for attacks, an extra store is provided to 
record the current position during an attack. The table is 
| set up in the double loop in lines 12—16, using the data at 
line 11. The speed at which the game is played is input and 
set in lines 20—22. ‘SS’ is the value used in a delay loop fur— 
ther into the program. The character ‘3’ in line 20 is the 
printers interpretation of a ‘CLEAR SCREEN’ character 
(SHIFT/CLR-HOME), and should be entered as such when 
typing in the program. (This occurs in a number of places in 
| the listing where cursor control characters and graphics 
| characters are used. Graphics characters are reproduced as 
the lower case letter of the key on which they appear.) 


| Playfield Display 


39 PRINT *3° 


| 40 PRINT “AMMUNITION Ww" 
41 PRINT "INDICATOR" | 
42 PRINT “q 100 wn 
| 43 PRINT "q" 
44 PRINT “q 80 w" 


| 45 PRINT "q" 
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Figure 1. The display at the start of the game. 


= 3 = 


46 PRINT "q 60 w" 

47 PRINT “q" 

48 PRINT “q 40 yw" 

49 PRINT "q" 

50 PRINT "q 20 www UW Wow ww 
7 wy 

31 PRINT "q" 

52 PRINT "q 0 w" 

53 PRINT 

54 PRINT "ATTACKS w® 

55 PRINT “SUSTAINED” 

36 PRINT "00 w" 

37 PRINT 

58 PRINT "SPEED uw" 

59 PRINT § 

60 PRINT " w" 

$1 PRINT 

62 PRINT “ u" 

63 PRINT 

64 PRINT ° v's 


Lines 39—64 print the game display on the screen. Again the 
‘3’ at line 39 is a SHIFT/CLR-HOME, and the ‘q’ and ‘w’ are 
the equivalent graphics character. The semi—colon at the end 
of line 64 is necessary to prevent losing the top line of the 
display as the cursor returns to the start of a new line after 
having written the entire screen. 


Counting It Up 


70 H=0 
71 AA=0 


Lines 7/0 and 771 initialise the two counters, ‘H" for attacks 
sustained and ‘AA’ for ammunition used. 


To Attack Or Not To Attack? 


100 IF RND(TI) >.994 GOTO 115 
110 GOTO 100 
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115 Ax=0 


120 X=RND(TI) 

130 IF X<=.25 THEN D=1 

140 IF X>.25 AND X<=.5 THEN D=2 

150 IF X>.5 AND X<=.75 THEN D=3 

160 IF X>=.75 THEN D=4 

200 POKE H(B,1),81 

905 IF D> THEN PRINT “ATTACK====== 
WARNING! "3 

210 M(D,2)=M(D,1) 


Lines 100 and 110 introduce a suitable random delay bet— 

ween attacks by looping until a high enough value is taken. 
The value of .994 causes an average delay of about 2—5 
seconds, but the actual delay may be anything from zero 
to just short of infinite! AX (line 115) stores the direction 
of fire and is reset to zero from the previous direction. 
Having decided to initiate an attack a direction is chosen, 
again through the RND function, and D is given a value 
corresponding to this (1-4, clockwise from the top). The 
approaching attacker is then POKED into position on the 
display with reference to table M. Note that in line 205 the 
exact sequence of characters within the quotes is HOME, 
21 occurences of CURSOR DOWN, ‘ATTACK’, CURSOR 
DOWN, 6 occurences of CURSOR LEFT, and "WARNING". 


..Nobler Of The Mind To Bear The Slings And Arrows Of 
Outrageous Computer Games... 


215 IF AA=100 GOTO 276 
220 GET A$ 

225 IF As="" GOTO 276 
230 IF A$="8" THEN AX=1 
240 IF A$="6" THEN AX=2 
250 IF A$="2" THEN AX=3 
260 IF Ag="4" THEN Ax=4 


if you’ve already used 100 shots then you can’t fire anymore 
and are thus rather out of luck! If you can you use the the 
keys ‘2’ ‘4'’6' or ‘8’ on the keypad to indicate the direction 
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Figure 3. Tha attacker reaches his target and the game Is lost. 





you wish to fire in. AX is set to this direction in the same ) 
manner as D in lines 130—160. 


A Shot In The Locker? 


261 AA=AA+I 

264 PRINT *” 

265 FOR AB=1 TO 14INT(AA/10)2PRINT ""ysNEXT 
AB 

266 PRINT "w"s 


The ammunition counter, AA, is incremented. The ammun— 
‘tion indicator on the screen is decremented in steps of 10. | 
Line 246 contains the HOME character between the quotes. | 
The cursor is then moved down the indicator scale, once for 
each 10 shots, and a new character printed over to give the 
impression of lights going out on the scale. 


Hit, Miss Or Dead! 


279 IF AX=D GOTO 5090 

276 IF M4(D,2)=33193 GOTO 600 

278 POKE M(D,2),87 

280 POKE M(D,2)+H(D,3),81 

290 M(D,2)=4(D,2)4h(D,3) 

300 FORSA=1TOSS:NEXTSA 

320 GOTO 229 

Line 275 tests if the attacker has been destroyed. Line 276 

tests if the player has been destroyed. M(D,2) is the current 

position of the attacker, 33193 is the position of the player } 
at the centre of the display. Lines 278—290 first POKE a 

blank to the current position of the attacker on the screen, | 
alter the current position according to the direction of 

travel, and POKE the attacker into the next position. Line 

300 then provides the speed delay. 


Hit! 


g00 POKE &(0,2),42 
10 H=Ht 
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Figure 4. A frontal attack. The message ‘ATTACK WAF 
not appear, 


520 PRINT ""SH; 
o20 POKE A(D,2),97 


| 327 IF H=100 GOTO 900 


= 


528 PRINT " 
930 GOTO 100 


| A minor explosion is POKED to the position of the attack— 


er, the attacks sustained counter is incremented and the 


| screen display updated, the explosion is cleared from the 


screen ready for the next attack. The characters within 
quotes on Line 520 are HOME and 16 occurences of 


/ CURSOR DOWN. 
| Miss! 


|} 600 POKE S33190,11:POKE 33191,5: 


POKE 33192,18:POKE 33193,2:POKE 33194,12 
610 POKE 33195,1:POKE 33196,13 


|} 612 POKE 33111,77:POKE 33113,93: 


POKE 33115,78sPOKE 33189,64 


} 613 POKE 33197,464:POKE 33271, 78: 


POKE 33273,93:POKE 33275,77 
615 FORXX=17T01000:NEXTXX 
620 GOTO 20 


The attacker has reached his target and the player is wiped 
out. A “KERBLAM’ explosion is displayed on the screen, 


| held for a while, and the game restarted. 


Success! 


900 FOR I=1 TO SOOENEXT I 
905 PRINT "SCONGRATULATIONS! - YOU HAVE WIPED 


ot" 
910 PRINT "THE ENTIRE YAPPANIE SUICIDE SQUAD 
AND" 
920 PRINT "SAVED THE CEETEE FROM DESTRUCTION" 
930 PRINT 
940 PRINT "ARE YOU FEELING FIT ENOUGH FOR" 
950 PRINT "ANOTHER MISSION?"; 
960 GET AS 
56 
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Figure 5. An attack from the right. ‘ATTACK WARNING!’ can be 
seen at the bottom left of the screen. 


965 IF At="" GOTO 740 
970 IF AS="Y" GOTO 39 
980 STOP 


A congratulatory message is printed on the screen, (again 
the 3 is SHIFT/CLR-HOME), and the game either restarts | 
from scratch or is stopped according to the players response. | 


Run—Out 


This game has been written specifically for the PET. If you 
want to adapt it for another machine (which must employ 
a memory mapped VDU, as it is for this form of display that | 
the logical structure has been written ) you will probably 
need to use the graphics and cursor control characters spec— 
ific to that machine. You will also need to modify all the 
values given for screen locations, mostly in array M, but 
that’s your problem. 


Our thanks to the Byte Shop at 48 Tottenham Court Road, 
London W1 for the use of their printer to produce the 
listing in this article. 


Figure 6. An attack from the left. The length of the warning varies — 
less from the front, longest from behind, and, in addition the message 
"ATTACK WARNING!’ appears for all but frontal attacks. 
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Softspot Special On Sale 
A selection of readers programs for you to try out ppt 90th 


on your own machines. 





We reveiw a new British home computer that features a full 
Teletext system built in as well as having all the usual 


Processor expansion facilities. 
survey 


Fed up with all that typing? We take a look at the 
Word Processor programs available for your home or 
office computer system. 
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$100 16K RAM 


e If you need more memory we can help you. This 
month's project is a 16K expansion for the $100 
bus. 
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By Gerald Chevin: 
he annual trek to the Winter Consumer Electronic 
Show (WCES) Las Vegas, Nevada, really proved to be 
a Star Trek; the enterprise in this case was the sheer 
inventiveness of electronic wizardry applied to all the facets 
of the industry. 

This years show dwarfted last years gathering with 811 
exhibitors, more than 40,000 attendees and almost 500,000 
sq. ft. of exhibit area. Also, unlike last years show which 
was dominated by home computers, a complete across—the— 
board outpouring of new products in various categories like 
telephones, televisions, programmable video games, video 
disc players, compact audio components, pre—recorded 
video tapes, security systems, mobile stereo and hand held 
games occured. 


New TV Systems Launch 


A great deal of attention was focussed on units termed ‘min— 
icombos’ which feature a small screen monochrome televis— 
ion, am and fm radio and an audio cassette deck packed into 
one hand—held lightweight unit. 

JVC are posing a threat to the Sinclair Microvision 
with their “TWINCH” 2” T.V. receivier which weighs a 
mere 2.42 pounds and includes fm, am sound. 

At the other end of the scale, iarge screen projection 
television units were evident from General Electric relaying 
the local channel 10 Television CES News in a number of 
selected areas. Also in this field are National Panasonic, 
Sony and Advent. 

One of the more novel systems was displayed by 
Hitachi, a dual TV picture, or picture in a picture display. 
Unlike most European entries into this field, the Hitachi 
remote controller allows the inserted picture position to be 
determined by the viewer, it also permits ‘freezing’ the 
inset picture which incidently is in colour. 

There are two approaches to be considered for this 
feature, Fairchild Camera and Instrument Corporation 
uses charge coupled devices to store the inset picture in an 
analogue format, the other by Hitachi uses a digital memory. 
The Fairchild system is more conventional using two 
memories, one for each inter—laced field of the inset picture, 
whilst one memory is storing one 120 element by 80 line 
field, the other memory is reading out the previous one. 

The monochrome inset is 1/3 of the scale or 1/9 of 
the area of a large picture. The system uses charged coupled 
devices to store the inset rather than bucket brigade devices 
because the signal loss of the latter can cause a weak or 
snowy picture. Both memories are in one chip another 
innovation. Hitachi use of digital memory is extracted 
from standard broadcast technique without the frightening 
expense. To achieve this end they employ line sequential 
coding which is based on the high correlation between 
successive TV fields i.e. there is relatively little change from 
one to the next. This method allows all luminance data to 
be stored in one 64—line by —96—element by 5 Bit per 
element memory, and read out three times faster through a 
small buffer memory that prevents a read write conflict. 

A 96 element horizontal resolution gives the inset 
picture with 1/14th the area of a large picture, the same band 
width as a large one but the inset resolution is lower but 
adequate for its size. Colour data for every other inset 
picture is stored in a separate 64 line by 48 element by 
9 bit digital memory. A one chip 4 bit microprocesser 
controls the system. 


Expansion Of The Home Video Market 


Another upgraded item shown was the second generation 
of home video recorders. The National Panasonic VHS home 
video cassette recorder is based around a microprocesser 
timer, it will allow you to automatically record four diff— 
erent TV shows at different times and on different channels 
for one week in advance; it also features an automatic 
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The Bit Pad is a rather nice (but expensive) device for turning 
freehand into computer input. 





*tetiate 


_ 


Software for the TRS 80 was available from many suppliers. 
This stand is demonstrating a chess recorder program. 


television/VCR switch to flip to the TV mode when the 
power is removed. 

A tremendous library of video tapes including such 
exotic titles as “Erotikus’’,”A Dirty Western” and “X—rated 
cartoons” are flooding the consumer market from numerous 
companies in the US. 

The video disc war is now hotting up with Phillips 
subsidiary Magnavox launching its Magnavision with an 
initial two hundred Discovision catalogue by MCA. This 
machine is based upon the laser beam technology whilst 
RCA Selectavision is supposedly starting with two hundred 
and fifty titles ranging from from feature films to do—it— 
yourself discs. The RCA system is based upon a capacitance 
pick—up and this technology should result in a price tag 
about three hundred dollars less then the Magnavox system, 
Magnavox plan approximately 20,000 players for the first 
year and Magnavision player uses two kinds of 12” discs, the 
30 minute per side record spinning at a constant 1800 
revolutions per minute and the 60 minute per side playing 
back variable angular volocity information is stored in the 
pits burned into the disc by a laser during manufacture. 
The pits patterns contain the analogue representations of 
the picture and should read out by helium neon laser, the 
records are made by MCA a Phillips partner in developing 
the player. The other companies working on laser based 
play back systems include the French Thompson CSF 
Group and Japans Hitachi Limited. 


Diversification In The Home Computer Field 


In the home computer market a reported 240,000 mach— 
ines were sold in 1978 in the US and a projected figure 
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Against a background of arcade machines the young American public 
gaze at a model train layout, microprocessor controlled of course! 





of 400,000 is expected for 1979. In this light Atari Inc., a 
division of Warner Communications have released two home 
computers, the 400 system and the more expensive 800 
system. A brief description of each is listed below. 400 
unit central processing unit uses 6502 chip, the Random 
access memory contains 8 000 bytes,the Read only memory 
is expandable from 8,000 to 16,000 bytes by using stored 
solid state cartridge programmes, colourgraphic in 16 colours 
with 8 luminance levels. The educational library of pre— 
recorded software on ROM contains more than 70 hours of 
instruction in over 20 subjects including Algebra, Spelling, 
Auto—Mechanics, Spanish, Great Classics, US History, Basic 
Electricity, Carpentry, Zoology. The 800 system, however, 
has a lot more memory capacity and will operate for example 
a four disc memory, printer, cassette acoustic modem, light 
pen, voice sythesis and music synthesiser. It’s ready shipped 
with 8 000 bytes of RAM which is expandable to 48 000 
bytes of RAM and may be applied to some of the following 
purposes. Personal Financial Management Income and 
Expense Records, Mailing Lists, Computerised Appointment 
Calendar, Payable Accounts etc., A major innovation with 
this system is the availability of a data cassette with an 
audio track to inform via your receivers loud speaker, whilst 
the data track draws graphics and writes on the TV display. 


We Speak Your Language 


Not to be out—done by the competition the Bally Corporat— 
ion take the view that few people will actively want to 
program their home computers and have introduced a 
new language that uses words instead of letter number 
confiurations to make it seem friendlier. It was devised from 
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WCE SHOW REPORT 


the computer language used to create special computer 
effects in the film “Star Wars’, it is called GRAFIX, de- 
veloped by Tom Defanti Professor of Computer Sciences of 
the University of Illinois. For example when the user is 
uncertain of his or her next move in the programming 
sequence they just type in “help” and the computer responds 
with a sequence of directives which show the proper method. 
The Video Console has already been available in the 

USA for some time with the addition of the keyboard and 
software cassettes which should be ready by the Summer of 
1979, a fully fledged easy to use computer at only 900 
dollars is well within most of the American publics reach. 
The expected introduction by Texas Instruments of a 

home computer did not materialise, we did however see a 
number of voice orientated products, Texas Instruments, 
“Speak and Spell’ now has one extra plug—in module 
termed ‘Vowel Power”, it costs about 15 dollars and stores 
about 140 words on one 128K Rom, unfortunately there is 
a pronounced Texan accent on the original module, and the 
newcomer; but | was assured that an English (as opposed 
to an American) module is under development. The famous 
Chess Challenger narrates each move via a multi—chip speech 
synthesiser and should retail for only 325 dollars in the 
summer. A new device is now on the market called the 
Hand Held Language Translator. One is manufactured by the 
Craig Corporation in California, the other is by the Lexicon 
Corporation, Miami, Florida. Both units store words and 
phrases in English, and other languages and display a trans— 
lation from one language to another after a word or phrase 
is keyed in. Both use an 8 bit 3870 micro—computer from 
Mostek and plug in function or language modules having a 
1500 word vocabulary. Further both machines are different 
and this affects the price. Craig puts its micro—processer 
into the keyboard unit, its memory into the plug—in module, 
Lexicon on the other hand use the keyboard unit as a general 
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purpose interface, both memory and the micro—processer are 
in the module according to Lexicon the hand held device is 
thus suited to a far greater variety of functions, some not 
even developed yet! 


Electronic Games Run Riot 


Apart from the Fidelity Chess Chalanger already mentioned 
above there was a big shift in this show towards non—TV 
j}based hand held games by a large number of manu— 
facturers including Coleco, Mattel, Chafitz and Tryom. 
Mattel’s entries include the following: 
‘Horoscope Computer’ with a ‘Valid’ astrological 
calculater (three years from the 3lst May 1979). There 
are read out activation keys for the following areas:—love, 
Money, Career, Friends, Family, Sport and Creativity! 
Armour Battles, Sub—chase, Football and Hockey are self— 
fevident. Unlike “Battle Star Galactica Space Alert” in which 
the cyclon raiders land and relaunch their attacks indicated 
‘by blips of LED light moving toward the battle star. You 
arm your laser torpedo to intercept. Naturally all the events 
are also fed via a sound processer chip to a loud speaker, 
The Coleco range includes a quick response challenge 
called “Zap”! and “‘Amazatron” is designed to generate 
musical notes, rasberries or fan fares depending on your 
direction finding abilities. “Boris” by Chafitz the other 
computer chess game had produced a variety of “‘Limited 
editions” destined to become pieces of furniture with a 
built—in computer. They have also developed a portable 
battery operated unit termed “Boris Master’ and another 
first “Boris Grand Master” where it will actually ‘‘“move’”’ its 
own pieces! which are in reality a comprehensive electronic 
display. 
Finally... 
Tryon Inc., showed their “Omar” range. “Omar III" 
}is capable of playing a highly sophisticated Backgammon 
game with any existing board or with its highly attractive 
| tournament size board. You guessed it, it is also a portable 
device with a distinctive LCD display which also includes a 
| “pip” count calculator and a selection of either classical or 
modern play. 
| This along with many of the other products will not 
be available until the summer which is also the time for the 
/Summer CES Show and another Star Trek for yours truly. 
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Yet another microprocessor controlled train set in action, the control | 
being handled from a Newbury terminal. 








Should you be interested in any of ‘the above products 
please contact myself via CT and we will endeavour to 
inform the distributors of your interest. 
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BEASTIES 
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INATICIOS BY 
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YYVICRODIGITALR 1/1) (77//) 


MICRODIGITAL 

We sell the widest range of Micro-compuleér books in the 
country. backed up by a return of post service. * 

We sccept Access and Barclarycard and welcome 
telephone orders 


Microcomputer 

6502 Zeke—£7.95 

A superb introduction to the techniques and tricks of 
programming the 6502 micro, used in the APPLE PET 
ACORN. SYM. etc. Completely self-contamed, | can be 
used by teh novice to learn programming, of anyone who 
wants 10 make more effective use of the 6502 


Basic, Basic — J. Coon — £6.50 and 

Advanced Basic — J. Coon — £6.00. 

These two books give you the complete picture of the Basic 
language Both texts begin with short. complete programs 
and progress to more sophisticated problems 


Bevic with Gusiness Applications — Lott — £8.40. 
An excellent introduction to Basic for the small 
busnessmaen 


The First Book of Kirn Butterfield etc. ad.—£7.16. 
Games. system programs. how to eapand your Kim— 
essental reading for the KIM freak 

mg Proverbs 
Ledgard-—£5.56 
An excetient little book The principles of good program 
rang with numerous nxamples to improve programming 
style and proficiency 


The Design of Well-Structured and Correct 
AJogic and Aribib— £10.24 

Ths ext synthesizes ten years of research in top down 

program design and vernfication Of program correctness. It 

shows how these techniques may be used in day to-day 

programmeng with the Pascal language 


ae oe Programe end games in Basic-Tracton — 
Programs for your APPLE. SORCERER or PET. including 
an excellant Star Wars game 


Computer Lib— Nelson — £5.95 

The classic work on all computers big or small it brings the 
reader through the pest ten and into the next ten years of 
computer scrence 


Cheeses Skil end Mechine—Frey—£11.84 

The classic work on computer chess Includes the mntimate 
details of one of the Worlds strongest programs —Chess 
47 


How to Build « Computer Controlled Robot—J, 
Loofborrow —€6.36. 

Thes book detads the step-by-step directions for Durlding o 
computer-controlied rabot, named Mike controlled 
robot. named Mike controlled by a Kim-1 micro 
processor, photographs, diagrams and tables help to direct 
you im ihe construction Mike moves under hs own 
control avoiding all obyects placed in his way stops 
starts and changes direction on vorce commands 


A superb book — the exercises run the gamut from random 
processes to the dynamics of motion. from entopy in 
language to the Watergate problem, you Il discover BASIC 
applications in lasers, and jn the Fourver Series. and the law 
() 

Star Ship Simmutation—Gorret—£5.10. 

Everything you need to program the ultimate star game 
complete with a control console connected to your 
cormnpaster 

The First Weet Coast Computer Faire—€9.56. 

A mine of hard to find ivtormation on such diverse subjects 
as computer music, bit-slice system 10 implementing hgh 
level languages 

Practical Microcomputer Programming: the Z80— 
Weller—£23.40. 

A much needed text on the techniques and trcks of 
programming the ZBO Inctudes complete irstings of a 
powerful Editor /Assembier and debugger 

A Guide wm SC/MP Programming — Orvry — £4.00. 
Essential reading for the MK.14 owner! Deals with 
programmeng the SC/MP at a level anyone can under 
stand 

Microcomputer Problems Solving using Pescal— 
Bow/tes— £7.84. 

Pascal is rapidly becoming the language of the future! The 
suthor moneered ts implementation on a Microcomputer 
and as such is uniquely qualified to write this text 

A superb book! 

Pescel user Manual and Report 

Wirth—t£5.52. 


SMALL COMPUTER SYSTEMS 
HANDBOOK—SOL LIBES— £7.16 

& practical untroductron to the personal computer by one of 
Americas leading auihors 

Besic ond the Personal Computer Dwyer—£10.36. 

An excellent introduction to the programming language 
Basic as i! applies to the personal user 

Beolic or Games—AHL £5.50. 

102 Games for your APPLE SORCERER or PET complete 
with lesting and sample runs 

Gare Piaying with Basic 

D. Spencer—£5.56. 

In game playing with Basic. the author wr tes in a 
non-technical style allowing almost everyone to under 
stand computensed game playing 

Ho includes the rules of each game, Now eoch game works 
diustrative fowcharts. and diagrams, and the output 
produced by each program 

Game with Computers 

0. Spencer—£13.56. 

Sharpen your prograruning skills weth ths collection of 
over 70 garnes. puzzies and mathematical recreations The 


The “otfcial’ reference manual on Pascal! book includes over 25 gare playing programmes 


APL—on y 
SARGON — 280 Chess, Program by Denok S. 
Prackion—£11.96. 
An excellent, well documented 8K chess program. it won 
the 1s microcomputer chess championship with 5/5 The 
book contains a source listing and quite incredibly detaiied 
annotshon 
Essential reading tor anyone planning to wote ther own 
rogram 

Data Director—£3.98. 
Hard to hind information on the Stateside scene 


MICRODIGITAL LTD. 


25 BRUNSWICK STREET 
LIVERPOOL L2 OBJ 


Tel: 051-236 0707 


WHICH BRITISH SYSTEM 
CAN OFFER THE FOLLOWING: 


x COLOUR — Aerial input, Alphanumerics and 


Graphics 
* CEEFAX 
* ORACLE 


BBC Television Teletext service 
IBA Television Teletext service 


* BASIC ROM — Resident Interpreter 


* MONITOR 


Motorola 6800 Machine Code 


* VIEWDATA instant Information service 


TECS: 


TECHNALOGICS 
EXPANABLE 
COMPUTER 
SYSTEM 


Prices start at 
around £360 


Rack Mounting and Tabletop Versions (illustrated). 
The. logical development everyone has been waiting for. 
Please send large sae for details to: 


TECHNALOGICS (DEPT. CT) 


8 EGERTON STREET, LIVERPOOL 


L3 7LY 





as above 
but CASED £85 +vart @ p/P 


The unbeatable % Including 
CROFTON 6800 MICRO = 'bo21 cn 
is probably the best = — xir-— 
value for money today 


POWER SUPPLY £20 EXTRA+VAT & P/P 


+ VAT & P/P 
Crofton Electronics Ltd. 


35 GROSVENOR ROAD, TWICKENHAM 
AV] | 9) B) ato) =>, QM '-1 (<1 9) ale) e(-okO) mt obo dM be P20: 
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DATA SHEET | 






PNMOS TYPE 25120 
LSI 9046xn BIT RANDOM ACCESS WRITE ONLY MEMORY 


revised april 1984 


chip disable on ee np desiuai 
@ post mortem memories V.DD p3) V.SS 
(weapon guidance systems ) Ao {3 S i: Ac 

@ artificial memory systems A ss! pi] A 
@ non-intelligent micro controllers Az | pe] Az 
first-in never-out (FINO) tS 25120 | 


asynchronus buffers {-—19046xn | : 


| | Address | As [*| WOM As rAddress 
@ overflow register (bit Ducket.) re = 
port’A’| Ac S 26} Ae! port’ B” 
features : A> Te LE a; 
fully encoded multi-port addressing. A. 3 = As 
write cycle time 79ns (max typ) Ae la 1 2 


@ 

oo) 

@ read access time’ Pen fi 2] Are 
| @ cell refresh time 2ms (min typ) W/W at | snooze alarm 
@® TTL/OTL compatible inputs data in [s+ = Gata in out 

@ 

@ 

d 






applications : 
@ least significant control memories 






it te i Me el 
® 
> 
ao 


e [sua 

clock input capacitance 2pF max clock 6 in [Eon chip 's] clock out 

V OD= Ove 3%, VCC=10v, VFF=63vAC V.FF a clock gen US 2? 
escription: 


| The 25120 is a 9046xn bit random access write only memory Due to the employment of our 
proprietary Sanderson-Rabbet enhanced depetion mode which utilises both P&N channel MOS . 

devices the 25120 is capable of 50°. higher speeds than you will be able to obtain. A 

singie TTL level clock pnase is required to drive the internal clock generator.The static 

memory cells are operated dynamically to yield an extremely low power dissipation 

providing the chip is properly cooled.This is easily done with a 6ft fan placed 1/2” from 

| the package. If the device fails you have exceeded the ratings, under these circumstances 

a larger fan is recommended. All inputs and outputs are directly TTL compatible® 

providing the correct interfacing circuitry is employed.In any event use a 1A fuse 

| m all supply and data lines 





The use of the unique SEX" process allows phenomena! rates of production’ 
thus ensuring ithe availability of this versatile device. All terminals are provided with 
siip-on latex protectors for the prevention of Voltage Destruction (pill packaged 
devices do not require protection.). The use of a low cost. silicone DIP packaging 
ensures reliability by the use of non-hermetic sealing which prevents the capture 
of harmful tons while allowing the free excnange of friendly ions 

| Data refresh is accomplished during CB’ and LH‘ periods 


notes -- 
| 1) not applicable 6) coffee break and lunch hour. 
i 2) measured at 13MHz with 26mV into 19pF 7) typical of ail inputs and outputs 


3) we dont know how but you can take 
Our word for it 
4)Special EXtra secret. 





5)see modern production techniques by 4 


T Arrieta (not yet written), $-149 
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new interface module has been introduced in the UK 
by Petsoft to allow their CMC Word Processor pack— 
& wm age to output hard copy onto any RS232 device. The 
unit plugs directly into the [EEE—488 bus port at the rear of 
the PET and is supplied with a modular power supply and all 
the necessary leads. Although the Baud rate is factory set 
300 you may specify any rate between 110 and 9600 when 
ordering; To give greater flexibility to the user instructions 
are provided to enable you to adjust this at a later date. A 
DIL switch is mounted on the underside of the unit to 
enable the user to select the number of stop bits and also the 
type of parity and these facilities will allow almost any 
printer to be connected. As well as providing the output 
port for the Word Processor this interface may be used as a 
listing output or during programs. 





Installation 

Actually connecting the unit is very simple. With the PET 
turned off you plug it into the IEEE—488 socket, that’s 
the one nearest to the mains lead, and then turn the PET 
back on. Now all you have to do is connect the RS232 
lead to your printer and plug the power supply module in 
and off you go. 


Calling it Up 


To actually get anything out of the unit it must be cailed 
under software control. To use it under monitor to output 
a program listing you have to type the following commands:- 


OPEN 5,5 
CMD 5 
LIST 
If you want to get output during an actual program 
run you must treat the port as a file, to do this you have an 


An internal shot revealing the PCB and components. 





instruction at the beginning of your program OPEN 5,5. At 
any time that you want the output to go to the printer rather 
than screen the instruction PRINT #5, before the output 
string will perform this. If you are running the CMC Word 
Processor package the printer is assumed to be the output 
port, via the module of course, unless you have previously 
patched the program. 


The Inside Story 


We had only one problem with the unit, our printer hadn't 
arrived, so we decided to take a look inside the case and see 
just what you'll get for your money. The circuitry is neatly 
laid out on one double—sided PCB which has plated through 
holes and is pre—tinned. The main IC is an MM5303, a 
UART so possibly a send and receive unit will be available 
soon. The clock is provided by a 555 and the rest of the 
chips are LS series TTL. The overall construction is good 
with everything being mounted on the board but the use of 
the PCB pillars as feet is a little suspect, one of ours was 
already broken off when we received the unit. 


Summary 


If you are considering a small word processing system based 
on the PET then the CMC package and this unit will provide 
for the needs of a small business or home system. The 
program will cost you £25 and the interface will set you back 
a further £90, the printer is obviously your own choice. The 
American price is $169 so the English price is quite reason— 
able and will allow you to go on—line to a printer, or even a 
modem rather quicker than waiting for Commodore. Many 
thanks to Julian Allason of Petsoft for allowing us to borrow 
the unit and program. A fuller report on the actual Word 
Processor program will be published in our survey in next 
months issue. 


The interface adapter connected to our PET 
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PET PORT 


‘CALCULATOR HANGMAN 











Use your calculator for word games. By Rick Campbell of London Ontario. 





THIS PROGRAM is a calculator version 
of the popular game “‘Hangman’’. The 
object of the game is to guess a hidden 
word which has been entered by your 
opponent. Guesses are made by entering a 
letter from the alphabet which the player 
believes is contained in the hidden word. 
Because calculators only accept numerical 
data the letters are represented by num- 
ber combinations, with 00 being “A”, up 
to 25 being “2”. 

After a guess has been made a response 

will appear on the display. If the letter 
guessed is not contained in the word, the 
display will indicate a zero. If the letter 
guessed is contained in the word the calc- 
ulator display will show the position of 
the letter in the word. 
Example: The hidden word is “LOUD” 
The player’s guess is “O" (14). The 
display indicates a 3, the third position 
from the right. 

lf the word contains more than one of 
the letters guessed, the display will indi- 


| cate the position of all the correct letters. 


Example: The hidden word is “STRUT”. 


| The guess is “‘T”. The display will indi- 


cate a 41, fourth and first positions. 
SAMPLE GAME 

For TI SR 56. 

Step 1. The word is selected and entered 


| by the opponent. In this case we will use 


“TEST. 


RST 

19041819 

R/S 
Step 2. The word length is entered by the 
opponent. 


ENTER: 
4 
R/S 


| Step 3. The player enters a guess. 
| The resulting game is shown in Fig. 1. 


ENTER GUESS DISPLAY LETTERS WORD 


USED 

00 R/S A 0 A keke 

| o4 R/S E 3 AE *Ewe 
| 08 R/S | 0 AEI Ete 
19 R/S T 41 AEIT TE*T 

} 18 R/S S 2 AEITS TEST 


Fig. 1. Sample game. 
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00 


10 


38 
33 
01 


Owowd 
MHwb wo 





PROGRAM 


FOR TISR 56 


LOC CODE KEY 


CMS 
STO 


1 
STO 


-4 
ee aes 


a 
O 


slic Enos acti ole Salt Hers 
O 


01 
35 
04 
34 
01 


1 04 4 
SUM 64 x 

4 34 RCL 
RCL 05 5 

1 60 94 - 

a 35 SUM 
1 06 6 

0 2/7 dsz 
0 02 2 

= 08 8 
STO 34 RCL 
7 02 2 
INT 33 STO 
STO 01 1 

1 70 834 RCL 
RCL 03 3 

7 33 STO 
INV 00 0 
INT 34 RCL 
INV 06 6 
xX=y 54 + 

6 01 1 

3 00 0 

1 94 = 

0 80 «41 R/S 
Prod 22 GTO 
5 01 1 
RCL 04 4 
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SOFTSPOT 


SOFTSPOT is CT’s forum for your own 

programs. These can be for programm— 

able calculators or for any home comp— 

uter. Send us a copy of your favourite 

program, preferably with a flowchart 

and an explanation. Please specify the 
ENTER machine that the software was prepared 
WORD for, unless it has been written in a stan— 
dard format. If possible it helps to send 
an actual printout so we can check the 
program out. We will pay for any of the 
routines that we actually use. 






Mail to : CT SOFTSPOT, 
Computing Today, 
25—27 Oxford Street, 
London W1R 1RF. 





ENTER WORD 
LENGTH LOOP 
COUNTER 







POSITION CTR =0 
OUTPUT CTR =1 
DISPLAY CTR =0 















FLOW CHART 
SYMBOLS 


















INCREMENT 

RECaMMEE: | POSITION Information Output 
DECREMENT POSITION CTR BY 

LOOP CTR OUTPUT CTR 


Data to be Input 


ADD RESULT TO 
DISPLAY CTR 










IS GUESS 
EQUAL TO NEXT 
LETTER? 









Branch 


inns | Operations 
\ / Program Entry Point 


OQ = 





MULTIPLY 
OUTPUT CTR BY 10 


















IS LOOP 
COUNTER EQUAL 
TO 0? 







DISPLAY 
“DISPLAY” 
COUNTER 





j —_ 
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| read from or written to the device. 







2 ow that single chip 16384 bit memories are readily 
DY evcieve. even if still a little (1 almost wrote bit) 
| expensive, the possibility of using only eight chips 
to produce a 16K byte memory would seemto bea poss— 
ibility. Even at the current price of £80 for eight devices 
this price compares favourably with the 128 devices req— 
uired if IK static memories were used. Further price reduct— 
ions are certain, as shown by the 4K memories which 
were similar price less than a year ago and are now available 
for around £2 each. Dynamic memories also have the 
advantage of power savings, and equivalent static memory 
array (128 x 2102’s) would consume nearly six amps at 
five volts compared with the mere three tenths of an amp 
of the dynamic array. A dynamic memory can often be 
added without uprating the power supplies, this would 
obviously not be the case if IK static devices were used. 


Advantages And Disadvantages 

lf dynamic memories have these obvious advantages why 
are they not used more widely. The answer is that there 
are disadvantages as well. To understand how these dis— 
advantages arise the way in which dynamic memories func— 
tion requires some explanation. In a modern device each 
Storage cell consists of a single MOS transistor and a capa— 
citor (Figure 1), whether the capacitor is charged or dis— 
charged indicates whether the bit is a ‘1’ or a ‘0’. The charge 
on the capacitor gradually leaks away and must be topped 
up or refreshed at regular intervals. Additional circuitry 
must therefore be used to ensure that each storage cell is 
refreshed at least every 2 mS, this may be effected either by 
a normal read or write cycle or a special refresh cycle which 
does not enable the chip. Also, until recently, dynamic 
memories required special high voltage (12V) circuitry to 
drive the clock inputs (chip enable). 

Overall the added complexity of the refresh circui— 
try means that unless large memory arrays are being built 
it is far easier to use static devices. The 16K bit dynamic 
RAM now makes this effort well worth while. These devi— 
ces are only available in a 16 pin package and all inputs and 
outputs are compatible with TTL levels so that standard 
TTL chips can be used throughout the refresh circuitry. 


Squeezing A Quart Into A Pint Pot 


| Fourteen address lines are required to access 16384 bits, 


four pins are required for power supplies, two pins to get 
data in and out and one to indicate whether data is to be 
This makes a total of 
21 lines,so how are they squeezed into a 16 pin package? 
The ingenious answer is to split the 14 address lines into 
two sets which then require only seven pins. The first 
seven bits, known as the row address, are stored interna— 
lly by a signal on the row address strobe (RAS). The rema— 
ining seven bits can then be applied to the same pins and 
again stored by the column address strobe (CAS). This 
switching or multiplexing of the address lines adds further 
complication to the circuitry but not as much as might be 
expected because the refresh addresses also have to be 
multiplexed onto the same pins. (See Fig.2.). 

One advantage of this arrangement is that similar pin 
configurations can be used for the 4K, 16K and even the 
much publicised 64K memories.. The last of these only 
used a single voltage power supply and therefore has two 
spare pins for the extra address bits. Motorola’s version 
even has provision for automatic refreshing which would eli— 
minate this major disadvantage if you can afford a set of 
eight at around £80 each. 
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RAS 


CAS 





T 


BIT 
LINE 
Fig 1. A typical memory cell circuit. 
ADDRESS BUS 
‘ iia ee (Se ita as 





DATA 
IN 


DATA 

OUT 
Fig 2. How the chip multiplexes 14 address lines onto 7 pins. The 
switches are incorporated in the IC itself. 





Refreshing 

The refresh sequence can be carried out in one of three 
modes. The first is the burst mode in which normal read or 
write operation is prevented while all of the 128 combina— 
tions of the row address are accessed. The second method is 
to periodically steal a single cycle from the microprocessor’s 
normal operation to refresh a single row. The third method 
does not affect normal operation of the microprocessor as 
the refreshing takes place when the memory is not being 
used, and is said to be transparent. 

Once a refresh, read or write cycle has been started it 
must not be terminated prematurely. That is another cycle 
cannot start until the current one has finished otherwise a 
whole row of data will be lost. This means that either the 
refresh cycles must be synchronised with the microprocessor 
clock or logic must be provided to decide whether sufficient 
time has elapsed since the previous cycle. 


Construction oe 

The layout of dynamic memory boards can be critical as 
nearly all the power is consumed when the CAS and RAS 
inputs change state. Efficient decoupling is a must to prev— 
ent the transients produced from causing some interesting 
and unexpected errors. Each chip should be decoupled by at 
least one ceramic capacitor and the power supply lines espe— 
cially ground should be as thick as possible. Other signal 
lines should be kept short. If these precautions are taken 
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16K EXPANSION 





2mS CYCLE 
TIMER CLOCK 
1C7 C14 


UPPER ADDRESS 











7 BIT 
COUNTERS 


1C1,2 
HII] ADRESS BUS 


MULTIPLEXERS 


(1C3,4,5,6) 








AND CONTROL LINES * 
a 
ARBITRATION STROBE _————a U 
GENERATOR F 
LOGIC MEMORY [| Sata 
ee R 
eo ae 
as == 1C8,9 
HOLD 
A block diagram of the memory system. 
veroboard can be used to produce prototype boards but a 
double sided printed circuit board is highiy recommended, RAS 


and a prototype PCB is shown in Fig.4. 


Memory Operation 

Outside the burst refresh period the output of the most 
significant bit of counter IC2 remains high and inhibits the 
oscillator formed by IC 14 c,d by forcing the output of IC 
14c high. When a valid read or write signal occurs the out— 
put of IC 12c also goes high. This pulse appears in its inve— 
rted form at the output of 14a which in turn enables either 
the input buffer IC8 or the output buffer IC9 and, after the 
delay imposed by the RC network and IC 11e, produces a 
negative going pulse (RAS). This latches the row address 
supplied by the multiplexers IC3-6. After a short delay 
produced by IC 13b and IC 10b the multiplexer is switched 
to the upper seven address bits (column address). The col— 
umn address is latched into the RAM by the slightly later 
pulse delayed by IC 13c and IC 10a. The relative timing of 
these pulses is shown in the figure. At the end of the access 
period the data is written to or read from the data bus via 
the buffers IC 8/9. Every 2 mS this process is interrupted 
by the 10 uS pulse produced by the astable multivibrator 
formed around IC7. This resets the counters ICI and 2 unless 
a read or write cycle is in progress in which case the counters 
are reset only when the-cycle is completed. As a result the 
most significant bit output of 1C2 goes low which in turn in— 
hibits the production of the CAS pulses (IC 10a/b), starts the 
oscillator (1C14 c/d) and produces a hold signal to halt the 
microprocessor only if it attempts to access the memory du— 
ring the refresh period (IC 12b, 11f). It also switches the 
multiplexer from the address bus to the output of the coun— 
ters ICI/2. The oscillator output provides the clock for the 
counters and is also delayed by IC 11b, 13a, 14b, 11¢ to 
provide the RAS pulse for refreshing the memory. Thus each 
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ae ET ooo 


' 

CAS 
MULTIPLEXER ') 

' 


Fig 3. Typical waveforms of the row and column address strobes. 


of the 128 row addresses are refreshed by the RAS only me— 
thod (CAS is inhibited) before the most significant bit of 
goes high. The circuit then reverts to normal read or write 
operation. 

If the microprocessor attempts to access the memory 
during refresh it is halted and the read or write cycle is res— 
umed as soon as the burst refresh finishes. The Hold signal 
remains low until this cycle is complete. 

The other gates in the system arbitrate in the case of 
a request for read or write arriving at the same time as the 
timer requests a refresh. 


Prototyping Board For Dynamic Memories 

Ideally a double sided printed circuit board should be used 
for the construction of reliable memories. One way to over— 
come this problem is to use the board shown in Fig. 4. This 
has two thirds of its area devoted to housing 32 memory 
chips that is, the board could contain 64K bytes of memory 
if the 16384 bit chips are used or 16K bytes if the cheaper 
4096 bit ones are preferred. The remaining portion of the 
board is laid out to accept a wide range of 0.3” and 0.6” 
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Fig 4. The overlay for the prototyping board. 
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devices. As the two memories differ only in the function of 
pin 13 it is possible to build a 16K board initially which can 
then be upgraded to 64K as the price of the larger device 
Obviously address decoding would have to be altered 


this pin 13 can be tied to the column address strobe for chip 
selection (4K chips) but must obviously be used for the most 
significant address bit in the 16K devices. 

Layout is not critical for most of the ancilliary circui— 
try except for the drivers for address and strobe lines. These 
drivers should be located at the ends of the arrays as shown 


| in Fig. 5. If the multiplexer/refresh counter (3242) is used 


this is capable of driving the high capacitance load provided 
by thirty two devices, otherwise each row of eight should 
have its own TTL driver. In view of the ease with which it 
is possible to interchange the 4K and 16K devices it is rec— 
ommended that the 16K multiplexer/refresh counter (Intel 
3242) is used rather than the 4K version (3232) especially 
as the difference in cost is minimal. In high performance 
applications where the required cycle time is very short 22 
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[ -ADS CLASSIFIED 










WEST COUNTRY DEVON 


BRITISH MOTOROLA (CQ) CRYSTAL ELECTRONICS es 
6800 SYSTEMS | “’ CC ELECTRONICS WW 
FOR THE BEST IN 
SMALL COMPUTERS 
Advice and back up on 
Apple Il, Nascom lf, 

Atari and Newbear 
BOOKS — over 150 titles 
COMPONENTS, ADDONS ETC 


KIMI — 6502 Micro. £99.95+VAT 8% 
| Ideal for hobbyist, small system. 
| SYMI — 6502 Micro £199.007VAT 
8%. 
| Ideal for expansion to larger system. 
AIM 65 — 6502 Micro. £249.50+ VAT 
| 8%, 

The educational machine for O&A Levels. 


THE EXIDY SORGERER 
* Z80 Processor # 32K RAM on board * 
Sk BASIC ROM * 4K Monitor * $100 
§ BUS * RS232 intertace x 30 lines of 64 
§ char. * 128 upper lower Ascil x KANSAS 
B CITY * 512 (morz) * 240 (vert) graphic | 
resolution 

32K €859 ‘5 £760 plus 8% VAT 


A good selection of books are available to 
support GOB8O. 780. 6502, 6800 based 








6800S: 16K Dynamic RAM, 1K Mikbug compatible 
moniter, room for BK BASIC in ROM, VOU with 
u/1 casé and graphics, CUTS and Hi Speed tape 
interfaces, Single pcb with power supply 
components. Price of kit from £275 without kbd 
or £299.00 with keyboard. 


Mini 6800. 1K user RAM, CUTS, VDU. Kit without 
keyboard from £120, with keyboard from £145. 


NCU Board. This number cruncher using the 
MM57109 is supplied with our own Basic style 
program on tape (3K bytes) that will outperform 
any of the 8K Basics as a programmable 
calculator. Suitable for any 6800 system with 
Mikbug. Kit price £32.00. iano 
8K RAM (2114) and 5 or 10K PROM board. This Apple li Stock 

pcb is bus compatible with the above systems control Tape contain- 
and has all the buffering and decoding that you | (for disc & ing 6 games 
need. PCB only, £13.00. 4 ae 










All products | 
stocked on | 
advice from 






our engineers 







systems ALL PRICES WITHOUT VAT AND POST. | as to quality, 
Full technical support and demonstrations PLEASE SEND S.A.E. FOR LEAFLETS. ee oe ane , fal 
from: iy clytur = reliability, i 
months 
ANDOR ELECTRONICS LTD. : vr Sh 40 Magdalen Rd 






SK6 4AE 
Telephone: (061) 430 4770 





95 Blakelow Road, Macclesfield, a Except Devon 
| Cheshire. | = Wed&Sun Tel: 0803 22699 











NASCOM 1 280 MICROCOMPUTER. 
With power sepply and T2 Nasbug. Fully 
wired and working with documentation. 
£227 ono Notergham (0602) 877037. 
Steve 


TRS-80 16K Level 2 BASIC micro— 
computer complete with documentation 
as supplied on purchase, plus conversion 
cassettes. £600 o.n.0. Cheltenham 
29135 (0830-1630) Monday to Thurs— 
day (inclusive). 


ETI/TRANSAM TRITON COMPUTER. 
Complete snc working with full on board ram. 
£23000 Tetphone 01-803 5222, after 6 
p.m. 





QUALITY CASSETTES. Six minutes each 
side, i¢e=) “or programs or data — £3.95 for 
10 (£3 25 wocesed). Programs for PET — 
Nim £1 £8 Discomania, Bulls & Cows, 
StockSroker £2.49 each; Surround, 
Minefetc Sreakthru £3.49 each; Renumber 
£199 Assembler £3.99. SAE catalogue. 
28 Burwood Avenue, Pinner, 


EPROM PROGRAMMING prompt service 
2708 (1024 x 8) or 5204 (512 x 8) EPROMS 
programmed in your Hex (or copy) £12 each 
or your chips erased and programed £3 each. 
Special rates for batches. Peter Marlow. 
_Rosslyn,’” Moorend Grove, Cheltenham, 
Glos. GL53 OEX. Phone (0242) 55133 
evenings. 


Sits. Vacant 


COMPUTER 
INSTRUCTOR 


An instructor required to take an evening 
course for adults who wish to build micro- 
computers. Anyone living in South-East 
London wishing to take charge of such a 
course please contact: The Principal, 
Beckenham Adult Education Centre, 
244 Croydon Road, Beckenham, Kent. | 
Tel. 01-550 4208. 


fee) Rel tl: MODULATOR | ee ms 
sang FOR ALL TV GAMES! ) ; 
£6.95  seisinosion asi errect Fon $100 TOWN 
= an TANK ATTLE TEE INTERES aL FE j 
<_< TAS AGENT FOR Jade & others 
WILLIAM STUART SYSTEMS 
—_ = =x Adlericay Roa erongate renhword Ses 


MI3350 Tel (0277) 810244 


Sarciaytard ‘Access welcomes 


| 2g 
| SAE FOR 
PRICE LIST 
T0 





THIS SECTION IS A PRE-PAYMENT SERVICE ONLY 


MINI-ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p 
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can 
be accepted without full address. | 
Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF 
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” FREE B BUG 






PETCOSTS LESS 
AT COMP and it’s 
a pedigree 


INTERESTED | plus 10 x O12 cassettes 
IN HOME : plus stan ars Modulator 


COMPUTING? | | wile iad 


Start now and don’t get left behind THE NASCOM 1 
is here Ex-stock with full technical services 


Plus the opportunity to join the fastest moving club of personal 
computer users enabling you to get the most our of your 
computer. You can OBTAIN and EXCHANGE programs and 
other software — many now available. 

The Powerful 280 
Microprocessor 

Professional Keyboard 

1 Kbyte Monitor in EPROM 
2? Kbyte RAM (expandable) 
Audio Cassette interface 








The No. 1 Personal Computer 
in the U.K. : . 
Affordable L499 SAVE 
+ vat £50 
for the first time user and 
the professional check out 
the PET, the world’s most 
| popular personal computer. 8K 


OHIO SUPERBOARD Il NE FON DEMO 


For electronic buffs. eit assembled and tested. Requires +5V at 
3 Amps and a video monitor or TV with RF converter to be up and 































: running. STANDARD FEATURES 
EINGS INTO bey domestic TV Uses the ultra powerful 6502 microprocessor 
Easy construction from Sapa B 8K Microsoft BASIC-in-ROM 
straightforward instructions side) Full feature BASIC runs faster than currently 
— no drilling or special tools Mec ent “se available personal computers and all 
— Just neat soldering eauneed | uaae 8080-based business computers. 
required. Tei 4K static RAM on board expandable to 8K 
Only E1950 + 8% VAT (includes p & p + insurance) Bly LI | ad ERs eo Bala upper/lower case and user 
i pe RPE! 


Kansas City standard audio cassette interface 
for high reliability 
Full machine code monitor and |/O utilities in 
ROM 
Direct access video display has 1K of dedicated memory (besides 
4K user memory), features upper case, lower case, graphics and 
gaming characters for an effective screen resolution of up to 256 
by 256 points. Normal TV's with overscan display about 24 rows 
of 24 characters; without overscan up to 30 x 30 characters. 
EXTRAS 
Available expander board features 24K static RAM (additional), dual 


Manuals seperately 2.95 NEW LOW PRICE 
280 programming Manual 6.90 £165 
280 Technical Manual 2.95 = 


PIO Technical Manual 2.95 Power supply suitable for | 
(All prices add 8% VAT) NASCOM 19.90 


NASCOM AD ONS — Nascom improved monitor B Bug (2K) 
featuring — *Four times tape speed “Direct text’entry without 
ASCII *Extended keyboard facility “Additional useful 

subroutines £23.00 





Nascom Vero Case Nascom Music Box Kit £9.90 mini-floppy interface, port adapter for printer and modem and an 
€22.50 (write your own tunes and play OSI 48 line expansion interface. | 
Nascom Joy Stick Kit them on your Nascom. Assembler/editor and extended machine code monitor availabie 
) Complete with full documentation). “$280-06 AG + Seng 74 fo reserve Ore - 
£14.90 P : £249.00 VAT "Day POLICE On Cpl ver y. 













GRAPHICS ADD ON BOARD £9.90 . 
Complete kit to upgrade your NASCOM for graphics capability 
includes full documentation and demonstration program. 


NASCOM IMMEDIATE 
EXPANSION S100 trom COMP 
—strongly recommended 


The only available $100 motherboard kit (fully buffered) that 
plugs directly into your Nascom. Designed for the insertion 
of $100 boards (e.g. Static RAM, EPROM and discs etc.). 








MODULATORS UHF Channel 36 
Standard 6 meg band width £2.25 
High Quality 8 meg band width £4.90 


BULK PURCHASE - £69) 
VDUMONITORS cvs 


CASED AND GUARANTEED 7 2 ed 


TRS 80SOFTWARE NEW 
100 MIXED PROGRAMMES -~_ ¢49 09 
on cassette 


KEY BOARD 
756 GEORGE RISK 
Brand new professional 
ASCII keyboards (USA) 


Full technical details 
included. RRP £60.00 


Only £49.90 

+ 8% VAT 
Ready built, tested 
| and quaranteed. 
















































S100 Motherboard/Buffer £47.50 Motherboard 
me (Complete kit + documentation) comes complete 
with 2K Tiny 


dNO.0.-ANNOIWIWA 21. OANA ers YO CIMA 


Suitable 8K Static RAM Memory-£+25 £110 Basic On 
(fully assembled tested and guaranteed) cassette. 


ATTENTION! SAVE #90 Sop nrc 
TRS 80 & APPLE II USERS 2 


16K UP ss HaLFNoRmAL £99 LIFETIME 


GRADE KIT _ PRICE + VAT GUARANTEE 


SHORT C12 CASSETTES 10 for £4.00 


FOR COMPUTER PROGRAMMES 


TV GAME BARGAINS erccranacanc 












































EUly pee ee pone SN Se a Si AD All prices include VAT except where shown. Orders over £5 post and 
packing free otherwise add 20p. Please make cheques and postal orders 
payable to COMP, or phone your order quoting BARCLAYCARD or ACCESS ny 


ATARI VIDEO SYSTEM OPEN — 10am to 7pm — Monday to Saturday re 
CONTINUOUS DEMONSTRATIONS | i ecchaeetaae 


REDUCED TO £139 VAT 
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é:°- SORCERER~ COMPUTER 
& _ SPEAKS YOUR LANGUAGE 


THIS COMPUTER HAS ALL 
OF THE FACILITIES NEEDED 
TO FORM THE NUCLEUS OF 
A SMALL BUSINESS SYSTEM 

FOR AN EXCEPTIONALLY 
SMALL OUTLAY. 








ou 
Loeiieie fora 
PERSONAL or SMALL BUSINESS 


Computer? Look at these features 
for only £850 .. 





@ 256 Cos acter Graphics Set includes 128 that you 4 Serial 1/O ports for cassette/RS232 etc. (300 or 1200 Baud) 
re tntir Parallel I/O port for printer (Centronics Compatable) 
730 Sss= computer @ 32K of RAM on board @ Z80 bus available at the rear for connection to the 
: £K Monitor optional 6 slot S100 expansion box (e.g. S100 Floppy 
: ‘ bit-mapped qraphics (512 x 240 point disk drives, graphics boards, extra memory etc.) 
SSO" EXIDY SORCERER 32k RAM computer £850 
= 2 ey dp keyb i i 16 ke ; 
e~ oh al aa Nici a aay (Add £9 for UHF output)16K RAM computer £751 
@ - 20M facility (e.g. 8K BASIC, (supplied). 12" Video monitor £69 
Roce © editor, word processing etc.) so that you 
! y ie 5100 expansion box (includes 6 Slot 
3e yO lang > or utility Dy s ly pl 
2 Ta Se aha) ME Sea Motherboard and power supply) £210 
DISK SYSTEM as shown ADDITIONAL SOFTWARE FOR 
MICROPOLIS $100 disks — 315 K bytes per drive SORCERER PLUS DISK SYSTEM 
8 >judes $100 controller. CP/M operating system £145 
= M DOS and BASIC software) £649 CP/M with C BASIC (Compiler/interpreter) £235 
Adcitronal 315 K bytes drives (up to 4 per controller) £349 FORTRAN 80 £350 
Cables end regulators for 2 disk system £41 COBOL 80 £490 
PRINTER as shown MICROPOLIS ) STOCK CONTROL (INVENTORY) 
ANADEX DP8000 BASIC PAYROLL ¢99 
s. 112 char/sec 5 x 7 dot matric head FROM LEDGER 
‘o parallel or serial ports £575 COMPUMAX PERSONNEL 
For technical and sales literature send SAE to: TAKE ADVANTAGE OF OUR 
COMPUTER COMP COMPUTER COMPONENTS (Exidy UK Sales), SHORT DELIVERY TIME 
Freepost, 14 Station Road, New Barnet, Herts. 
COMPONENTS Tel: 01-441 2922 (Sales) 01-449 6596 ~- Telex: 298755 All prices exclusive of VAT 





THE COMPSHOP LTD GROUP) 
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L.. NewBear 





*Star Devises capacative touch keyboard with 
RS232 £43.50 inc. VAT + P&P*. 

63 Key Ascii Encoded Kit £56.00. 

63 Key ‘ASR 33’ Style Hitex Keyboard unencoded, 
£27.50. 

U.V. Prom Eraser, £56.00 

77-68 The best supported hobbyist 6800 system in 
the U.K. available as complete kits or as individual 
components. 






















NEWBEAR now stock 
Vero in addition to 
a wide range of 
books, components 
and kits! 









Bearbag 1 77-68 CPU PCB and 
components £45.00 
etn bo RPE Led £17.95 | (S100 bus Z80 based micro) 
ee ae 697.79 | 16K RAM with Single Disc Drive £1330 
Bearbag5 77-68 4K Ram PCB and sire oie tener hen e saan 
Components £75.00 | wit Serial and | parallel port 
Bearbag 6 77-68 Mon 1 PCB and SYM-1 
Components £50.70 | The 6502 based Micro from Synertek. 
Bearbag 12 77-68 VDU PCB and *4K monitor. 
Components £69.50 | *Up to 4K RAM on board. 
Bearbag 1377-68 Mon 2 PCB and *High speed cassette interface. 
Components £64.10 | *Fully assembled and tested £199.00+8%VAT 
Bearbag 16 = 77-68 Rom A (Eprom 8K Basic for SYM-1 in ROM £147.00 
Board) and Components £29.50 . 
Bearbag17 77-68 P10 board and Sorceror from Exidy 
Components £45.00 32K RAM with cassette interface £859.00 


Extensive range of 6800 Software on cassette. 


Other Bearbags Available 





Hardware components and Books — Send or phone 
for 
up-to-the-minute information! 


Bearbag 7 4K Ram PCB and compon- Quantity discounts available on memories! 
ents Exorciser compatible £71.50 , . 
Bearbag8 8K Ram PCB and Floppy—Disc Drives 
ene Exorciser Stina 8” DRI Model 7100 £325.00 
compatible Single Sided Disc Drive arriage £5 
Bearbag 9 Petiterid VDU Kit £85.00 8” ORI Model 7200 ° £365.00 
Bearbag 11 UHF Modulator £3.50 Double Sided Disc Drive carriage £5.00 
Bearbag 14 92708 Prom Programmer 514” Shugart SA400 Disc Drive £225.00 
(6800) £35.00 carriage £4.50 
Bearbag 18 Cottis Blandford Cassette : 
Interface £17.25 S100 Microbox £195.00 
(6 Slot card cage with power supply and 
motherboard with 3 sockets fitted) 
NASCOM 1 DOWN IN PRICE 
SEND FOR NOW ONLY £165.00 + 8% VAT 
AN UP TO 
DATE 
CATALOGUE Postage and packing 50p 


Minimum official order £10.00. Send for catalogue 
to Newbear Computing Store, Bone Lane, Newbury, 
Berks. Callers welcome Mon.-Sat. 9.00-5.30 but 


*Postage and packing £1.50 
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HOUR 


awe 









please phone us first on 0635 49443. Visit our 
Northern office at 2A Gatley Road, Cheadle, 
Cheshire. Tel. 061-491 2290. 

ALL MAIL ORDER TO NEWBURY 
Barclaycard and Access Welcome 


DELIVERY 
IN MOST 
CASES 







Printed by Eden Fisher (Southend) Ltd, Sutton Road, Southend-on-Sea, Essex. 


